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(57) Abstract: Cyanopyrrolidine derivatives repre- 
sented by the general formula (1) or pharmaceutically 
Rl acceptable salts thereof: (1) wherein R' is halogeno, 

hydroxyl, or the like, and R^ is hydrogen, halogeno, or 
the like, or alternatively R' and R^ are united to form 
0X0, hydroxy imino. or the like; R^ and R* are each 
( 1 ) hydrogen, halogeno, or the like, or alternatively R^ and 

R^ are united to form oxo, hydroxyimino, or the like; 
X is oxygen or sulfur, Y is CR^R**- (wherein R^ and 
R* are each independently hydrogen, halogeno, or the 
like) or CR''R»-CR*Ri°. (wherein R^, R«, R^ and 
are each independently hydrogen, halogeno, or the like, 
or alternatively R^ and R' together with the carbon atoms adjacent thereto form C^^ cycloalk>'l or the like); and Z is hydrogen, Ci.io 
alk7l, or the like, or alternatively Y and Z together with the nitrogen atom adjacent thereto form cyclic C2.10 amino or the like. 
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(57) 

^ (1) 




^^m^m^^-r a^. ttitiR^RxfR't^- o -r y . t k 

Y«^-CR'R'- {^^. R'RX^R'\±m-X\i^^£oX:^$^^ 
t li^- C R 'R C R *R (3**. R\ R\ R\ R'^ltWl 
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5 mm 

i^^^^^v';!^^:/^^— ^ I V (DPPiv) }AN*ss^^?»2#gjc:/DU >xtt7 
10 -ST-$>§o DPPIV \mm. mts.Ej£:<mM^ m^\z^^vxm. 

ftjfi, DPPIV:0«i^;i/*:i>1«^7'^K- 1 (GLP-l).©f^i^[CfiiiV>TVi?>;i<b*^ 
B^e,*^lC$nfCo OSO. DPPIV «GLP-1 ©N^S^His-AlaOv'-^^^^H^JlOTK 
^i^^-r^dt^-ctO GLP-1 ^:^mitt^tt%\Z. ^©^^i4W*^GLP-l 

GLP-1 0±mmtbx. mmti^^(D'i>7.^)ym'mMim. mmmmm 

LP-i 0f^ffl*i«i&. 'iy7.^}y^m^nMhmm^^m-r^^t^^x^. 2m 
mmmfhm\z^Bx$>^tmw-^nx\^^o 

20 Sfc DPPIV tt#il^y5'h*TS-5na"n^:/5"HY©f^Bi, ^fe^fi^»T' 
^5TM(DS'l4<b, 3S«(D|^^'\(Dm HIV »:7^;i.xoU>A'I^^©iiA 
\zm^iyX^^^Z.tiim^nX^^^o UfcA^-^X, DPPIV ©Mtt, ^6^3^a^ 

25 APBl©^;f®iill»i3Sf'*5ViT^tiJ$nTi5l3, i^V^ DPPIV Stt^l, 

3ifllIE^C!)il#{CMtti$tlTViS. bfc-^^oX. DPPIV ^Jt^SO'^ 

;in^T. DPPIV ifiM'&i^ttT^, tfDUv'^o 2 wj>-eam^nfc 

jb-^i^ (J. Med. Chem. 37, 3969-3976. 1994), *':;^TW$tlfc<b^!^ (Biochem 
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istry 32; 8723-8731. 1993) flEm^tlXl^^^c ^tc \Lu\)9yo^imi^y 
/ST-B^^n^^b'a'^ (Arch-Biochem. biophys. 323. 148-152, 1995 ; Bioorg. Me 
d.Chein.Lett. 6. 1163-1166. 1996 ; Biochemistry 38. 11597-11603. 1999) flZi^m 

etiT 2 - '>r / 1^ o u 'ryn%i^'^ 3 4 mz-wmm^^ na 

y tfD U e^>M^#*^ffinfe DPPIV ia#fiH4S:%-rS c: 



tt^^i: 1 ~ 5 ® 7;p^ u T>S*«L'^ 

3:^^i/»XJS^^it 1 ~ 5 ©7;P^)l/S=^*T55\ X«R'RtJ^R'*^-^t-!^o 
1 ~ 5 ©7)1'+ U x>S<^?^^!feb^ 




(1) 



wo 02/38541 PCT/JPOl/09818 



NHR^2 {^^R'mymm^Xlt- (CHg) n,-R'' (iC4»m«S^l~5 
XKiC-CR^RS-CR'R'"- (^ffi. R\ R\ R^S:t^R^°aiB|-XttM 

+V7JW1/S, ti)Vt-^'^}VS. 7^;i/*:/hX. M*ici~5©7;i/+;i/5":^- 

20 3j?:::;i/S^3^-r). -CONHR^^ {^tR^'ttTK^l^TXH- (CHg) „,-R 
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~ 5 (D«7;i'^^SJt2^^*^ 1 ~ 5 ©^^7;P3:^>'»j&^e>:^§SIJ:0)i« 

)vm. tDvt^^'ym. ^jvio-fhm. mmi'-^(D7)v^)^^^^m> ^7- 

15 ^t-). -CONHR^^' {^^'R^'^^tTK^MTO^- (CH,) ^-R^^ (^*m 

m^r)m\tn^-'0&.^i(Dm-(!mm-^nxh^^^mm^ 1 ~ 1 0 07;wi'Ss 

20 

, 7sys, ^^l^i~50$i^7;v=^^;w»J^y^-oR^' (^^^R^ni^^^i 
25 T5y»^M-r§]-e^^n§i/7yifnUi;>M»#xfi^®^#WJcfr^ 
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^0, R^ R3Rt;R^*t*^mi^-e^^->r/Hn'J5^>fi^^x«^cD^¥ 
15 :^mmo)immmzx^t. :^mmu. ^ (2) 



20 



J-Y-^N^ (2) 
CN 



mBmmomm^z^^t. mmu. ^ (1) xa^ (2) Ki^^^xYti- 
cH --n$>^i.7y\du^ji^>mm^x\t^mm\zm^M^'^^^^t 
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10 



mm(Dmmm\z^^t. mm\t. ^ (d (2) fc^v^Tv^t- 
c H 2 - T s 0 . z mmmmmm 1 ~ 5 b h a -^7 ;v=^;i/S:«)^ ^ ^ 

mmo)m<Dmm\z^^t. mmn. ^ (d xis^ (.2) tcav^TY^^- 

:^mm<Dm(DmmK^^t. mmn. ^ (i) (2) ic^sv^ty*^*- 

*^B^G)lt!lcoMlCJ:§t> mmit. ^ (1) (2) JC*V.TY)5»t- 

CH[CH (CH3) 3]- -CHLC (CH3) .]-X«-CH[CH (CH3) C 
H3CH3]--eSD, Z )&t7Kmiii^-tf S >/7 / 1^ n U 5^ >fl##Xit^ ® ^¥ 



15 



25 
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y'^m. ^tc-'^^m^ \^x\-y^m^ yfjuy^)\ 

ays, tert-::/h=^wsy», $/i7Dyok°;M h^w^ys, ^>5^>'i^ 

20 m^^nxhx\^^mm i ~ i o 07;v=^;v* fi««^m^<^a^^ 

25 v'^p:;^Pif;PS> y^uf^)V^. y^pu^y^m^ y^u^9)V^9 
vbp^^->^^^> yi;u^^^m. y^uir^^)\'^fs.E). 

i.^u^^^L=.m. v^^p'N^xxm i/^p:t^TX«fj:f).am$n 
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10 



15 



20 



25 



tf>'^pA:^->m Miy^u^':^^)^. h-'>^p:t^^;ps> Hs/^oy- 

m k->'^DT>';p»;^i'), «$nT'bJ:i.^^«5~i OOk'i^^oT^ 
tf:h:^;v», :y3-rm ^)V-i)m. ti)Vy7:=.mf3iE) fs.E(D7)V^)Vm 

(Dm. z.ni^(D7)v^m(Dmm=f-^/\^f>^^^^ ^^^^ ^*ici~5© 

L<it^>i^)vm^^t) i)-^ihfs.m^^mm^-o&.±(Dmmmi^rc7)v 
t/ie«x«5^iismiK<^^*ic 1 ~ 5 (D7)v:2^i^m^i^fs.m^m\tti^- 

^e^±0«-C=Mil$n7h7x::i;Va («»J^«. 4-kHP+J-7x-;i/S, 3. 
5_->7ytfiJi;>-2-^;V«. 5-::ihPt!U>'>-2-^;i/», 5- 

^npifU>?>-2-^m 5-75y*;p:i?::iJi/tru>?>-2-^;i^«<H 
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Lo , ^>7-=-)vm. ^^±=-)vs. ^f7-=-)m. t^f-:=.m. ^y^u^y^-- 

-ojj^±©s-i?fi^tfc7;wy-;w»^^tf^^^*^'^^^' 
15 a^$nTfeJ;^^J^^^3~8©i/^a7;^^;^s<^:^*, mx\mnm<Dy 

i7P7;i/=^;i'^oife. :in&'>^a7;i/4^Ji'S07fc^l^^^AP^>^^> 

20 1 ~ 5 <D7)v^mms%m.-mmmi(om^ i ~ 5 07;i^3^'>s 
M^$nT=bJ;v^K*^4~8©>'^a7;V'>--;i'»t«> mmxiiwm© 

>'^P7;wer-;i.S$ic*b, ^J;l^i, ->^p:/x::i;v«. >'^p-^>■rn;^« 
25 , >'/7P-.^-fe-m i/;?PA:/T::im i.e7P:t^xn;i.»?^t-(D5/^P 

7;ver-;i'a©ia, ;ine>e/^P7;v^n;i/S©7K^M^^&Apy>mi^. tK^ 
^ic 1 ~ 5 ^57;^+;^»s^J^ii^i^*x«^i$m=^©^^^ i ~ 5 <r)7)\^^^'y^ 
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tfi/^nA:/5^m tf^-^oyczm k*'>^D 

^cr)^^75y*&^i'*t, ««j^ti7>'Ui?m 7-tf^i?;v»> t!PU5^;u» 
, ^5^>yui?;i/S, :t^ii-yu':^;v». 5^7yui^;ws^ t!^Uv;ws> 

z:ne.^=K75/sc^>if>sx»eU':^>M^^^^tfc»>i^75y 
x^s^7a/s (^4^75 7^t$lS^bfc^>if>Plx^ifcrui^>sfe^^^) 

~ 5 07;i/^ mms- o r ^ ^^4^ r ^ ' m.m-y-\tm^^(r>mw. i - 5 
(D7)v^m. 7^jts}vt-^)v^^m^h<\t-<^y'^)\^m'^^t) t^^ft^ 
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Dppiv Pi$n§tt©;^3{)^ e>^^ R ' it>N a ^ym^'^^'^ ^ tm^ b < , $ e> t^f? 

iC: (1) (2) ^C*5ViT, YJ&t-CHa-T-^^tt, Zli, tK^S. 

nt:feJ:v^7x::i;i/»R0^-NHR^MS:'t'R^n*Mii$nTt)J;v^t!Ui^;i^s 
t;w^ m-mmWL i ~ 5 ©7;i^:3+>'>'l'S:^'^&^^i^®-^^-^'^«^^^ 

D7;i/=¥;W»«b<ti7i5^'7>5^;i/»T'$.D. $e.{c:if?Sb<{l> tert->^ 
(l-tFP^'>p^5^^W >^i5^P<>5^^^»Xtt (2-kHP^'>-l. 

^5; (1) X«^?; (2) Ym. ^-CR^R«- i.^^^ R'ti^ym-^ 

-CR'R^"- R8i:R^ni7X^T^0, R^^R'«^r^^^®^ 

t-^lCfj:-5T^^^3~8©'>i7P7;i'+;i^»^?^^1"^) -e^^i^' z^* 

^0^^, ^.?^b<«, Y:5»^, ^-CR«R«- {^I'. R^fj^mi^&y). 

i)i7mmzs-oR' ' (^^R\'mmwi i ~ 5 omm^xmm%^(D7)v^ 
Tt)a;Vi^^m3~6©53-iKM«J*^=K7;i^^;u«T^s) Z5&^* 

7K^M^T?^0, ^m^V<^^> Y;&t, -CR^R^- (^'I'. R^)5^7K^-e^ 
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mm^f'-^^r). ^^\z^m^b<\t. y*^-ch[ch (chs) 2]-, - 

CH[C (CH3) 3]-X«-CH[CH (CH3) C}l,CU,]-X^mt^. Z 

^ (1) (2) (c*5v^T, Ymzmm^^m'ftthiz-mz 
=^\iY(Dmmm. Tmmmmmu. mmmom^mmu^ hiv 

m^. mmitm. mmmtj-^^ (ra) mtm^fsiM^m^xo)^^ 
nm\z^mmM. mm. !^\z%mm±mmm<DB^(Dmm±t^ 

mmoyit-^mmmtLxm^^fci^^^i-i. mmm. mi^umi. ms 
^<DWMm(o\^fnoT^mxh^<. >m\z)^^^^xm(r>h(oiim^^M 
„ :^^m<omM.. i^mm\Y.^m\zmm\zm^n^^^')'^-^u^^'^ 
mm^^t-b^-^^^. mm\z\ii. mMmn. mmi mn. 

. m(Dmm%\z^'ox. mi ^f^m. mm. mi mm. m 
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ifnm\^^m(D^^mt. m. w> 
m^*^^ ^Mzni^^ mmom^. t^^v<\mi-mio o o mg / kg 

(^4", X, Y. Z, R^ tfilBlC[^i;i?fe^o Ra«, v'T 

;i®|8i{*^«t':^V^TJ4, PROTECTIVE GROUPS IN ORGANIC SYNTHESIS. THEODORA 
WrGREENE and PETER G. M. WU TS^lC|5«J<D:&^.SfflV^§;ii*^-t#?>. 

13 
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^y)mmt^^ti!)^x'^^o mmtVTU. jl^j-jv. xh^ 

R b u }vt^iyti)vi^=:-)v^0^mmm\z^r)Bum'^ti^^x;^^ 
tLxm^^z.tiz^^mmt^^tii^x^^. ii®i^> s^^pPTt^x ^7 



25 (^4'> X, Y, Z, R^ R^ R^ Ra«, MIBlCllIC-eS^o Rett 
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V/ot>7S>, teT{-^^)V7Z>. ^>v;i/7$>, fim^>v;i/7$ 

10 tf ^Jli^^T^So 

i^rcRcif)mmm\z^mh^^mtLTmx\tyi^mmi)m-f^ti^f}^. com 

K^\t. xh^tHP77>, '>*:t+itX i^^PP/iJ'X ^>PD3Jn;1/A, N 

iine>cD^j^tt, -50~ioot:Tff^:it/&^T#s, ^^>x;i/7tNx;Hb. p-h 
;i'X>y^;i//}Nx;Hta^ ^ti^*npt^>x;i'*x;l^^pij h\ p-h;ux>;^;i/ 

^Vio mMt^MMomthxit. bUxg^;i/75X v< v ^ p e;i/X5^;i/7 
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Re 



X Rb X 

Ra V ■ Ra R^ 

p-h;i.x>XJl/*:iJl'^^i^«^®li^i^»'^^^^'^^^^*^ Z-NH-Rb ( 
Z, Rb^MBlCi^CT'^So) T^$n§^b^tl&fflV«M>S^ff^- 

Ra Z=0 Ra R^ 

(^1^. X. Z, R\ R', R', R^ Ra^i> iifBtl^CT?^^. Rdt4 



.R2 
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15 §o 

[RjiS^ 5 ] 

Ra R'* Ra ^ 

(^ff, X, Y. Z. R^.R^.R^.:R^: Ra. Rb, Rd\t. WiBlCl^Dl! 
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' L R4 

C0NH2 

{^^. Re«, -G (=X) -Y-NH-Z. XU-C (=X) -Y-N (R 
b) -Z, X«-C (=X) -Y-Rc, X«Rb^«t. ^Tz. R^ R'. R 
3, RK X, Y, Z. RbWRcli» Mf3fc|WIC-r^5.} 

. fflVi^MtbT^, -y^uu^^y. ^uuma^ 1. 2-y^uu-x.^ 

^So SyV-;P^=&^5PtTfe^Vio :i(Z)^iS:«, -50-5 

:??j*35Ja&tf^ns. mm}ihxy>;uu:^^y. i^np*;i.A, 1, 2 



R^a Ri 
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(^fp. Re, R^ R^ R^ Ra«. illBt^l^CTfeSc R^a, R^ 

a, R^a, R^a^i, ^n^nR'\ R^ R^ R^ti^-xit^n^'nR^ R 

\ R3, Rnc«b9^«l?fe^.) 
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(^CtfJ, R\ R^ R^ R''^ Re, Ratt, BU^JCl^U-e&So) 

tvx. m^\t^ i-^>>/hU7y'J;i^xxx;i/^x^'»-i'se^;i^xxx;i' 

^0ffi'l4X7.r;i/*fflViTff5iia:5?'^'^^^« K^&WtbT}*, i^^PPp^:^' 



20 
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^jtbTii, h>jx^;V'75X i;-fy:/ot!;i/X5^;P75>^075>^. 2 
-x5^;i/^^i^->^:?- h U A, 2 -x5^;i/A:^r-y->m;^ 'J C^A^^WW^^ 

V>^Ptf;i/X5^;l'75>^©7a>^^ 2-X^;i/A:^-y->m:^hUC7A, 2- 
=^^i.:^;l,3j^-;i.^PU b\ 7;W:tl-x;i/^ h:^^'>;^jJl.>i?x;i/i^PU H^SrfflV^ 
PPp^iJ'X ;:7PP^;VA. N, N-v;^5^;V>J^;VA75h\ hJl/X>, MX 



21 



wo 02/38541 PCT/JPOl/09818 



5 




m-rs;^^-^^^" coor fm)vt-^iy}mxi-i't(Dmr$>^it^mmn 
„ 7^\^immtvx. ^)vts^z/)vmx\it(Dm^^^:=-)v^^^)^^ ^^^^ 

25 Dp^iS'X ^PD7ls;UA, 1. 2-z^^ud:l^>. N, N-i^;<5^;i^*^A7 
5b\ h;i/x>, @^^x^;k 7-khxbU;i/^©S)i£:i-H^l'^cj:v«;&«^tf 

i7>^X7^fflJriT7$ Vitt^'^t-Hi^Xt^. zn<^(OR)^(DmmthX\t 

22 
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5 cooR fiiixy^7')vx'^^i[:^m'^7^>fti)vt^::^)vm^(Dm\t. m 

e.*;i.^>mxit^o^ic«-r^^^ttTJi. protective groups in organ 

IC SYNTHESIS, THEODORA W. GREENE and PETER G. M. WU TS m\zmm(D^^^ 
10 m^'^^^tt^-^^^to m7>^=.7rmr^Rmt. 7>^:=-7:^^X\t7 

15 [SJiS^lO] 




20 

(^t. R^ R^ R^ Ra, RbJi, tilElCl^CTS?).) 

M^^jiij;>9*^?^sri5iggi-5;5^, mm^t^inib 

(2S. 4S) -1- (tert-:/h=^^i/:*J^l^^^>'I^) -4-7;P:f PtfP>je^> 

23 



wo 02/38541 



PCT/JPOl/09818 



Tetrahedron Letter 39(10), 1169-1172(1998). (2S, 4R) -1- (t 

(6. 8g) f)^i^2xmrmmMi- (i) omn'^^^^Mit'^^ (4.5g) ^#fc 

o 

(2S, 4R) -1- (tert--/h4^v:^;i'2)^:^;W - 4-y)VtU}£W)i^y 
Tetrahedron Letter 39(10). 1169-1172(1998). (2S, 4S) -1- (t 

mm) i)^^2xmrmms- (i) mm-c^^mit^^ (zi^m) m 

(2S, 4R) -2- i7^/il)Vt-=^)V) -1- (tert-:/^^^^;^?;!-^}^::^^!- 

(2S, 4R) -1- {Uxi-^h^ytl)Vt^=^)V) -4-bh*D=^^>'t°DU>? 
^_2-^;i.5j?>M (2.31g) tl-tHD^>'-^>yhU7y-;H7Kfn!^ (1 
.51g) £i^:t^it> (50iL) fc!S^U *5^T1- (3. Z -z^;^^)V7^ / 
Ptf;^) -3_x^;V:^j;i/7}^i^^sm^*S (2.ng) ^: 25%T>t::i77K (0.6 

8mL) ^j[in^'5)o<D^fi^-Tf#st, immwLTzo R^^m^msrfmiv. # 

^ y-;l/=100: 3-100: 7) T^SbT, (2. 19g 

) 

(2S. 4S)-1-[(2S. 3S) -2-7^y-S'^^)^^y^/^)^'^ 
- 2 -'>7/ - 4 -7;U^P tf P U v^>MM<^'pfiK 

(1) (2S. 4S) -2 - (75y:^>'V^::^>'l') -1- (tert->^h=¥>';^j;i' 

-4-7;i/:tPt^PU>'>0^^ 
##^JlT'#e,nfc (2S. 4S) -1- iieri-:fh^ytl)Vt^=-)V) -4 
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-y)V:tU}dU^)9>-2-'^)V^>m. (4.5g) ?£7-feh-hij;|/ (SOmL) \m 
mV. Mc}^Tl-t KP^'>^>yhU7y-;H7jcfPtl (3.6g). l-(3, 3 

-i?p^^;u75y7'ptf;p) -3-x.^)V:^ji^'M5.mm^ (4.5g) ^jp^ 

5 77jc (5inL)<£JP^> >mi?30 5}-, ^Ur^omWhtco SMlC7-fe hri h U 
;K50niL) &JP^m ^^i^smtfc, mSrJl^JETML., i/^):^^)V:^y 
A^pvh^97^ (IIWM;^+it>:Mx5^;i/=4 : 1-1 : 5) "rffl 

MLfco mwcmm\z^^ii->^iiax. mm^thxmmi^'^'^ (4.2g) <i: 

10 MSCESl pos.)i!i/z:255([M+Na]+). (ESI neg. )in/z:231 ([M-H]"), 

(2) (2S, 4S) -2- (75y:^7;U3i^-;i/) -4-7;i/^atfnUs?>^ 

(2S. 4S) -2 - (75/*;V3j^-;W -1- (tert-:^h4^'>:^];U4^- 
;|,) - 4 -yjltU \^a^)i^> (4.2g) §4M:ti!-i^^4^it> (45mL) IcM^b 

15 , giLi?2i^F«m#bm mmm&rmmvrc. M\zh)vx> (somu 

(3. ig) <£#fco Ji©'t>rB!#:Ji«Si-iiTt;^oS^St3fflVife. 

(3) (2S. 4S) -2- (7Sy;^7;P5}^::i^) -1-[(2S. 3 S) -2 
- (7;i/:tVn;i/p^h^v':^j;i'7|^:::i>'l'75/) -3-^^)V^y^M)V]-4- 

20 7;W:tnt!PUv'>®'&^ 

(2S, 4S) -2- (7Sy;^>'I/fc;i') -4-7;i/?e-Pt!PUi>>:lM^ 
(2.4g), (2S. 3S) -2- (7;i/:tk-;Mh^'>*;i/^^>'1^75y) -3 
-^5^;i'^>i5'>m (5.1g) <&xh7fcKP77> (40inL), N, N-i^P^^^;!^* 
;i/A75H (lOmL) IC^^U *)^T1 -t KP^'>'^>yhU7y-;H7KfP 
25 (2.6g), 1- (3. 3-v?P^5^;V7$y/Pt!;i/) - 3 -X5^;P:^;i'7l^>?< 5 
(3.3g), i;>ry:/Ptf>'l^X5";i'75> a SmL) ^JpA.. l$o<0#fi 

Siat?m^f^tfc. M?&MET^§i^b, #e>nfc^ii{c7ic^Jn^, 

Ht>:@^^X5^;i/=4 : 1-1 : 4) TWSU ^n^7'E)Vy7:^tLxmm 
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it-^'^ (6.9g) ^ntc. 

MS (ES I pos. ) m/z : 490 ( [M+Na] o 

(4) (2S. 4S) -2->-7y-l-[ (2S. 3 S) - 2 - (7;i/^l/:i 

5 S^XZ)^^ 

(2S, 4S) - 2- (75y:^;i/3j?n;V) - l-[ (2S. 3S) - 2- (7 

DtfaUi>> (6.9g) ^rh5fch*P77> (TOmL) JJC?&T«hO 
7;P:toi^m (4.0mL) §JP^> >K?^T 1. 5 i^rBmJ^L;^. Hj$:^^MJETMt 
10 . ^?i*->U*^;i';^75Ai7DTh^77^ (SM^^ ; A:^1j-> : g^^x5^;l/ 
= 8 : 1~3 : 2) TiS^b, ^t67^;P7 7;^ibT^^{k^tJ (6. 2g) $ 

MS (ESI pos.) m/z: 472 ([M+Na]-'). 

(5) (2S. 4S) (2S, 3S) -2-7^J-Z-:fs^)\^y9 

15 y ;W - 2 - '>T/ - 4 - 7;i/^n tf a U >?>Jfi^S<^-pfi£ 

(2S. 4S) -2->-7y-l-[ (2S, 3S) -2- (7;i':tl/-n;M b 

;pjl^n;i'T 5 y ) - 3 - ;^ 5^;P'^ ^iJ' / ^ ;H - 4 - 7 p if p U > ( 
6.2g) SI. 2->'i^PPXiS'>' (90II1L) jc^^u imyv:L^m^y do 

ml) SJP^, ^?^T?30^, giaT*5P#^»bfc, ^^^SMlETJiSIl-. 
20 >'X5^;I/X— (lOOmL), •rh5tHP75> (50idL)> i^PP:iN;l/A (BOinL 
) fc^Mt. j'K;^T4Mi^^->^:r4^-y-> (4.O111L) Jn^fe. ^'OtcmM.h''-^ 
X5^;l'X-x;PT^ffeJtbfc„ #&nfc«S'>U:^7'5r*;i/*7A^P-7hi^^^7^ 
(Jlia»;^J7DP^;VA:^iS'y-;i/:25%7>tx77K=40: 1 : 0. 1-25 

: 1 :o. 1) TffiMixfco %htvk.mk-^^riut-)\hxMm\^^ %w^mm. 

25 _c^;^:^-y-> (4.0mL) JD^. ^CfemSMl^^PP^-'l^A'^^Jfe^tfCo MET 
ilfeiK^TNtLT^^^b^i^ (2.9g) S#fCo 
MS(ESI pos.)in/z:228([M+H]-'), 250([M+Na]+), (ESI neg. )iii/z:262([M+CL]-). 
iH-NMR(DMS0-d6. 500MHz) (5 8. 59 (3H. br s). 5. 54(1H. br d. J=52. IHz). 5. 06 (IH, d. 
J=9. 4Hz). 4. 07-3. 77 (3H. m), 2. 55-2. 34(2H. m). 1. 88 (IH. m). 1. 61 (IH. dO. 1. 17(1H. m 
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). 0. 94 (3H. d. J=6. 7Hz). 0. 88 (3H, t. J=7. 3Hz). 

(2S, 4S)-i-[(2s. 3S) -z-y^y-s-^^^jv^y^^ 

- 2 - v^y y - 4 - 7;i/:tci tfD u >>y^it7\^Mm^(D^^ 

5 «^fi|lT#^.nfc (2S. 4S) -l-[ (2S, 3S) - 2 -7 5.^-3- 

^^;i/^>^y^;W-2-->7y-4-7;i/:tabfou>^> (o. 5g) ^x^y- 

)V (ImL) Z.n'^%n\^t:.Ad>%%\^imm. (0. 26inL) J-iV ( 

2inL) mk\Z'm7Ltc. MlCX:^'/-;!/ (2iiiL) t<>iS^> (3mL) <S:Jn^T^#b. 

10 J^Lfc2-yo/v-;i' (HmL) J3in^> ;int;:^>:$'> (3. SmD SrJn^TW 

Lfc. ^ffflL'fcJg^a^MLT. ^fim^iLT^^-fb-^;^ (0.28g) 
Anal.calcd for CnHisFNaO-HBriC. 42. 87;H. 6. 2I;N. 13. 63:Br. 25. 93;F, 6. 16. F 
ound:C, 42..98;H. 6. 26;N, 13. 54:Br. 25. 85:F, 6. 15. 

15 (2S, 4R)-1-[(2S. 3 S) -2-75^-3 -;<5^JP^>^5'/'1';H 

- 2 - '>7 y - 4 - :7 n t! D U V >*^M:^®^^ 

(1) (2S. 4R) -2 - iy^j%)\/ts:z.)V) -1- (tert-r/h^^^;^;!^ 

«^J1 (1) il^<i®;^feT'##^!l2tf#&ti;^: (2S. 4R) -1- (te 

20 rt-:7'h=¥->:^;i'5J^n;i') -4-7;i/^DtfaU>>>-2-:^j;i/2j^>i? (370ing 
) ;{)^e>^Sfi??At^!^tbT*M<l:-&i^ (270ing) 
MSOSSI pos.)iD/z:255 ([M+Na]+). (ESI neg.)ni/z:231([M-H]-)o 

(2) (2S, 4R) -2- (75y;i!7;l/4?n;i/) -1-C (2S, 3S) -2 

- (7;i':rw::i;i/;^h=^>'*-»i^3i^--'i^7$y) -3-;<5';^^>^S'y^;^]-4- 
25 7;i/^Pt!nUi^>0-&^ 

(2S, 4R) - 2- {y^J%)\,its-)V) -1- (tert-:/h=^>';i3;Ufc 
-4-y}V:tO\^U^Ji^> (260iiig) $4M:i^-i^:r+i^-> (3inL) icWb 

, ■^U'r!2mmmvrc^. Kj^mm&fmwLfco Mfc^DP*;i/A do 
jnL) mx> nmsrfMmn^\ ^.m^mKimhr^o z.z-^n<bnrcm 
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(2S, 3S) -2- (ymU-)l)<h^i^^)Vt^=-)V7^/) -3-^"^ 

)V^y^ym (4ooing) ^n, N-i^^5^;i/*;pA75 k (smu 

Tl-tHD^'>^>V^hU7y-JH7K?0«^ (210mg), 1- (3. 3-S^/5^ 
)V7^J'fU\i)V) -3-X^)Vt}m^^-(^mWM (260ing), e^^y:/Pb° 
5 jVX5";i/7a> (0.20inL) §JP^, l^J-p < gmi? 1 M^^bi^c. Si^^ 

: l^itX9^;l'= 1 : .1-1 : 4) T^tML, Mfi7^;U7 yXt LTgMft^tl 
10 (450ing) ^tti'c:. 

MS (ESI pos.)iii/z:490([M+Na]+). 

(3) (2S, 4R) -2-->7/-l-[ (2S. 3S) -2- (7;i/:tWn 

)V^V^ 'yti )Vt^:=.)U7 = y ) - 3 - ;< >^ y ^ ;W - 4 - p tf d u 

15 *iifn (4) tm<D-^mr (2s, 4r) -2- (7ay:^;i/:^^:i;w - 

l-[ (2S, 3S) -2- (y)V:tU=.)V^h=¥iytf)Vt:=-)V75.^) -3-^ 
J^)V]-A-7)V'^U\iU^)V'y (440ing) ;{i^e>gJ^llfi7^:;i'7TX 

t.'uxnm^t^m (ssomg) 

MS (ESI pos.)in/z:472([M+Na]-^)„ 
20 (4) (2S, 4R) -l-[ (2S, 3 S) -2 -7 ^ J - 3- ^^)V^y-^ 

y ;w - 2 - >/7 y - 4 - 7;i/^a tf D u -jy^BMo^^ 
mmmi (s) t-nuoynmx i2s, 4r) -2-'>7y-i-[ (2s. 3 

S) -2- 0)V^V=.)V^V^y)^)W^::^)V7^J) -3-^^)V^y^ 
;W-4.-7;i':tDbfPU>'> (320ing) tj^hU^^^thX^m^t-^^ (60mg) 
25 ^£#fco 

MS(ESI pos.)!ii/z:228([M+H]+).250([M+Na]+). (ESI neg. )m/z:262([MtCL]-)„ 

(2S, 4S) -2-5^7y-l-[2-[ ( 5 hP kf U 2 -Y^) - 
7 5 y ] X5^;i'7 5 y ] 7-fe9^;l/- 4-y)V:ta hp U >^>'7 w 
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(1) (2S. 4S) -2- i7B.yii)Vt^=L)V) -i-:fu^7'^^)V-4-y 
^mwi (2) nn^^nrc (2S. 4S) -2-7S.y:h)Vt^:i)V-A-y)V 

tu}dn^)^^y^m^ mm) §xh^bHn7^> (lomL) 
5 2 -ji^jv^^^ym:^ u '^7 A (1. 6g) sjn^ 1 mmmwhfco *?^T>^pt 7 

-fe5^;i/:/o5H (0.37inL) ^J^-^SO^i^, ^iST mfal^J^bfe, SlE^I^ 

Jc^DDJ}N;VA-;^i5'y-;i' (10: 1> SOinL) &in;i. ^ST15 5>^#bfe, m 

97^ m^M: i^r2M)Vh: ^^y-)V=AQ: 1-25: 1) T*SSb, ^ 
10 ^7'^)Vy77.tLX^ih'^^ (570Dig) ^£#;to 
MS (ES I pos. ) m/z : 275 ( [M+Na] +) , 277 ( [M+Na] +) , 

(2) (2s, 4S) -i-:/D^7-fe^;i'-2-->7y-4-7;i/^ptfPU 
(2S, 4S) -2- (T5y*;i'Ji^-;v) -i-:/p^7-t5";i^-4-7;i/ 

15 ^UMWiVy (560ing) <£xb7tHP77> (BmL) JC^^L. JKJ^T^iTKh 
U7;V:tPM (0.62inL) SrJP^, ^?^T mtPpWUfc. H^StS^MJETiil^ 
L, ^?g<£'>'J:ib'ir>:ij7Ai>PVhi:/^7^ (MHW; t^PP^^l^A : 
/-;i/=50 : 1 -30 : 1) TiWSlt> ilfeH#:<hL.TM{b^'2^ (540ing) 

o 

20 MSCESI pos.)in/z:257([M+Na]*)> 259([M+Na]+)o 

(3) (2S, 4S) -2-'>7y-l-[2-[ ( 5 h P t!U 2 --f 
)V) 75 7] X5';V7 5 y ] 7-fe5^;i/- 4 - 7;i/^P tf P U 1/^ >SI^©-& 

2-(2-75yx5^;|/75y)-5-nhDt:'J>^> (580ing) ^^xh^tHP 
25 7^> (lOmL) ^K?&T (2S, 4S) - 1 -'^U^7±^)V- 2-y 

_4_7;p:^Ptfpij v?> (250iiig) (Dxh7th*P7^> (2. 5mL) ^I^S: 

l6S^>U?!7W:^7A^PTbi/^-7^ (MM^^; ^^pp*;1/A : ^^J-)V 
=50 : 1 -25 : 1 ) Ti^lJtfe. #^nfc^li^Xi5'/-;i/ (ImL) fCl^^U T 
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U^>B. (52ing) (J)3L^J-)V (ImL) i^m^liWXrz, R!i^^mzPX=^)VJi-T)V 
MS (ES I PCS. ) m/z : 337 ( [M+H] +) , 359 ( [Mf Na] ^) , (ES 1 neg. ) m/z : 335 ( [M-H] ') . 

5 %mm^ 

(2S, 4S) -2->-7y-l-[2-[ (5-i/7yHUi^>-2-<;W 7 

' $y]x5^;i/75y]7-fe5";i'-4-7;i/Ji-Dt!aUi^>vw>^^®'&^!^ 
«0!l4 (3) 2-(2-75yx5^;i/75/)-5-v7y 

t!Ui^> (520mg) t (2S. 4S) - 1 -::fD^:7-fe5";i'- 2 ->^7y - 4 -7 
10 ;i'JfPtfO'Jv^> (250iDg). ckD, i^fem^ibTS^^Ii^i^ (70ing) 

MS(ESI pos.)in/z:317([M+H3+),339([M+Na]+), (ESI neg. ) m/z: 31 5 ([M-H]"). 

(2S. 4R) (2S. 3S) -2-75y-3-^5^;P^>i5'/-f;W 

15 (1) (2S. 4R) -1- {\tx\-^V^'y)J)Vt^^M -4-p^h=^^->eD 

(2S..4R) -1- (tert-:/h^'>*;i-toW -4-k HP4^'>tfDU 
-:;>-2-?!7;i/3}^>M;*^;P (400ig), cfc-5<k^5^>'l^ (0. 12mL) SN, N-i?/ 

5^;P7}>;i/A7SH (4idL), Vi;uui^^y (imL) ic^MU, »T 65%7K^{b 

25 4:1) Tiflilb, m^^WHthX^mVC^^ (330mg) ^#fc. • 
MS (ESI pos.)in/z:282([M+Na]+). 

(2) (2S, 4R) -1- {\%n-^V^yiJ)Vt^^M -4-;^h^>'tfP 

(2S, 4R) -1- (tert-:/}-*'^:*;!-:^)?^;!/) - 4 h^->bfD 'J 
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y-2-tl)Vt^>m^^)V (330iDg) tiT^h-h^) )V (3iiiL) t^^b, »T 

o iM 7KM<bU9"'>A*« (o.smL) jQA, ^wr^immmhtco 

(3) (2s. 4R) -2- (75y;^7;pfc;w - i- (tert-:/h=^'>;^?;i^ 

10 (1) tnm(DmX' (2S. 4R) -l - (tert-:/h + '>*;i^^ 

-4-;^ h=t^>'HaU>?>-2-*;i'5}^>M (330ing) ;()^e)^e:^A^«^<h 
hxmmii:-^^ (260mg) ?&#fc. 

MS(ES1 pos.)m/z:267([M+Na]+). (ESI neg. )in/z:243([M-H]-). 

(4) (2S. 4R) -2- {7Zytl)W=^M (2S. 3 S) -2 
15 - iy)V^U::-)V;f^h^iyt})V-^=-)V7^y) -S-^^)V'^>^>^^M-4:- 
mmms (2) tmmo^mx (2s. 4r) -2- (7^y:^)vt-=-M - 

1- (tert-:/b^5^*;V3H:^>'W -4-p^ h+v-HnU (250mg) -^^^M^ 
7=e)Vy7 7.tVxmMit^^ (400mg) ^#fco 
20 MS (ESI pos.)iii/z:502([M+Na]+). 

(5) (2S. 4R) -2— >7/-l-[ (2S. 3 S) -2- iy)V:tU:^ 

(4) tmmomx (2s. 4r) -2- (7sy:^j^^->'i') - 

25 l-[ (2S, 3S) -2 - (7;i^:t^::i;Mh=^^5^:^j;l'tol^T5y) -3-p^ 
^;i'A>iS'y-rJW-4-^b^'>lfoUv> (390iiig) >6^^«67^;1'7tX 
ibXM^b^t/ (260mg) 
MS (ESI pos.)ni/z:484([M+Na]+). 

(6) (2S. 4R) -l-[ (2S. 3S) - 2 -7S / - 3 -;<9^;l<-^>i5' 
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■ mmmi is) tmrno^m-^ i2s, 4R) -a-e/jy-i-c (2s. 3 

S) -2- {y)V^\y:=-)V^h^i^iJ)Vt^:=-)V75.j) -z-i^'f-^^y^ J -i 
;l/]-4-/h=t->eDU>'> (250iiig) ii^^%.m%t.hX^W!c^m (TOmg) 
5 ^#fc. 

.MS(ESI pos.)iD/z:240([M+H]+).262([M+Na]+). (ESI neg. )iii/z:274([M+CL]-). 

(2S. 4S) -i-[ (2s, 3S) -2-y%;-z-:^=^-))/^y^ J-iM 

- 2 - v-T y - 4 - h ^ X tf P U >^ 

10 (1) (2S, 4S) -1- f<it\\--^Y^'y%)\its:=.)V) -4-;*h=^>'HP 
U - 2 -:^;1'j]?>^^5^;kz)-&^ 

HSfiMG (1) iN^^^ST (2S. 4S) -1- (tert-:/h^->;?7;i'4^ 
-4-t HD^vtfaU>'>-2-:^;i'7j^>m;<5^;i^ (400mg) 

m^h\^'z^m'!c'^m (360Big) ?^#fec 

15 MS(ESI pos.)in/z:282 ([MINa]+). 

(2) (2S, 4S) -1- (tert-:/h+>':*;UJi^-;0 -4-pth^>'t!D 

%mm^ - (2) t|s|^(D;&ST' (2S, 4S) -1- (tert-:/h^i/*;V 
7)^-Jl/) -4-^ b^^e>t!PU>^>-2-:^;i/3l^>Mp^5^JW (350ing) 

20 '(*:i:bT«M'fb^% (siomg) z.<DMm\mm^-f\z:^(jy'BMz.m''^f^ 

o 

(3) (2S, 4S) -2- (JS/:*;!/^!^:::^) -1- (tert-:/b4^i^*;P 
-4-p^b^->lfPUv>©^f3& 

HJS^Jl (1) (2S. 4S) -1- (tert-:/h+->;^7Jl/^ 

25 -4-/h=^^v'eP'Ji?>-2-;ij;i^3i^>^ (310ing) ii^^%.^1ihm^li 

LT^M^t^tl (290mg) =£#Ac» 

MS(ESI pos.)in/z:267([M+Na]+), (ESI neg. )id/z:243([M-H3-), 

(4) (2S, 4S) -2- iy^)Mt^:^)V) (2S, 3S) -2 

- (y)V^]/=.)V^ h^'ytl)Vt^:=-}V7^y) -3-;<5";K>iS'y^;i']-4- 
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mMS (2) tmm(Dl3^r (2S, 4S) -2- (7B.yi3)Vt^:i)V) - 
1- (lert-^h=^^e/)57;i/5j^n;i/) -4-^h+'>fcfPU>?> (280ing) fi^ibM^ 
7^JP7 7X<l:UT«M-&!^ (450iiig) ?&#fc, 
5 MS (ESI pos.)iii/z:502([M+Na]+). 

(5) (2S. 4S) -2-v'7y-l-[ (2S. 3 S) -2- (y)Vty=^ 

«fa (4) tnm(Dijmx^ (2s. 4s) -2- (72.y:^)vt^=.)V) - 

10 1-[(2S, 3S) -2- (7^:^-l/r:;i/p^h^>/:^7;VJi^-;i^T^/) -3-^ 
5^;i/^>i$'/-rJl']-4-;< b^->t!P'J>^> (440mg) *^^j§{Jll67t;i/7 
iLT^S'fk'&iJ (330mg) &#fCo 
MS (ESI pos.)m/z:484([M+Na]+). 

(6) (2S. 4S) (2S. 3S) - 2 -7S / - 3 -;^5^;i^'^>iS' 
15 y-f;W-2-'>7y-4-p^h=^^vVfP'Ji?>m^l^®^f!K 

^Jg^^ijl (5) t|W|iti0:3^Sl? (2S. 4S) -2-5-77- l-[ (2S. 3 
S) _2- C7}V^U::^)V^h^>'tl)Vt-:^)l^7^y) - 3 -p<5^;V^>^7-f 
;H-4-^h=^^'>tfaUv'> (320iBg) ;()^e.ilfi«&*i:l^T^^{b'&!^ (150mg 
) <&#;^c:, 

20 MS (ES I pos. ) m/z : 240 ( [M+H] +) . 262 ( [M+Na] . (ESI neg. ) m/z : 274 ( [M+CL] ") . 

(2S, 4R) (2S, 3S) -2-7^>f-S-^^)V-<^>^/^M 

.- 2 - v'7>' - 4 - h HD=^^'>tfD U -J>MBM<D^f& 

(1) (2S. 4R) -2- (75 7*;V:^^:iJW -!"[ (2S, 3S) -2 
25 - (y)VtU:^)V^h^'yti)Vt^::^)V7S.y)-3-^^)V^>^y^M-'^- 

*SI^«I3 (2) tigii<D:J^fe-C. (2S. 4R) -1- (ierl-'^V^'ytl)Vt> 
_2- (7^ytl)Vt^=.)V) -4-hHD^r>'HDUv'> (0.96g) 
^7^;P7 7XtbT^M^b'&tF (1.30g) mtco 
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MS(ESI pos.)Di/z:488([M+Na]+), 

(2) (2S, .4R) - 2-S/7y-l-[ (2S. 3S) -2- (7J1/^W- 
)V^h^iytf)V^:^)V7S.y)-3-:^ ^)V^>^ y ^ ;W - 4 - h H p ^ v' tf n 

5 (2S, 4R) -2- i75.y^)V^s-)V) -l-[ (2S. 3S) -2 - (7 
)l.tU-)V^h^ 'yti)Vf^::^)V7 5 7 ) - 3 - ^}V^ J - 4 - k H a 
^->tfD>Ji?> (1.06g) ;^Th7tHD7 7> (30idL) tC^^b, %%\^fs.-b^h 
^ll7Xb'J7;U:tDi^^ (0. 72inL) ^JP^fc. RiSST!, 1 ^PBlffiJ^tfc^. HliSJ 
I^^MJETMl^fco #C.nfc^Sfc^^y-;P (lOmD ^in^^BETa^T^ 

10 ^^^^2|11^03itm (lOmL) Slin^ 1 ■Jfe^^L'^c. S^S^^&M 

jBET-Mb, #e,nfcMs->u;«jy;i/;«3^At^D-x'b^77^ (mp^^^;a 

d^.4}-> : @^^X5^;i/= 1 : 3) -C*ti3bTi^67t;i/7 7:^ibT«fi'fb-eri^ (0 
.69g) 

MS(ESI pos.)in/z:470([M+Na]-'). 
15 (3) (2S. 4R) -1-E (2S. 3 S) - 2 -75 7 - 3 -^9^;V^>i5' 

y < JH - 2 - ->7y - 4 - k h* P+>/b!D U v^>i^i^:^<^-afiK 
^iS^a (5) mm.<J:>-n^^^ (2S. 4R) -2-v'7y-l-C (2S, 

3S) -2- (7^:t^:i;l'P^b=^^i^*^l'>l^-^^75y) -3-p^^;P^>i$'/ 

^;H-4-bHD=t='V'tf0U>^> (ISlmg) ;&>5i^«*tLTMfb^^ (41 
20 rag) 

MS(ESI pos.)Di/z:248([M+Na]^). (ESI neg. )iii/z:260([M+CL]-). 

(2S. 4S)-1-[(2S, 3S) -2-75y-3-;<5^;i/^>i5'/-1'>'H 
- 2 -5^7/ - 4 - b HP=^->tro <J ^^ymiWi^^ 
25 (1) (2S. 4S) -4-7-feh=^'>-2->-7y-l-[ (2S. 3 S) - 

2- (7;v:t^n;^^h4^'>;^;^:4^-^75y) -3-^5^;u^>^/<^Wt!p 

llJig^ajS (2) -e^l^^nfc (2S, 4R) -2-'>7/-l-[ (2S, 3S) 

-2- omv'=-)\i^y-^yfi)\^it^':^)\^7^j) - z-i^=^)\/^y^ mm 
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-4-hHa^S/t!nU>^> (200ing) i h U 7x:i;i/*7.7^ > (258ig) 
h^hHD7^> (BmL) ^^bf3ii)^i^mm (O-OSmU tz^X^)V7V 

'yt})V7^^'y\y-h (40% h;i/X>M, 0. 47)i!L) &in^, 1 

(JgP8M;^+-ti->:Mi9^^=3 : 2-1 : 1) TMbTM7 

MS (ESI pos.)in/z:512([M+Na]+). 

(2) (2S. 4S) -l-[ (2S. 3S) - 2-7^^ - 3 - ^^)V<>^ 

y <;v] - 2 -'>r y - 4 - 1 Ha^^s/tfn U5^>^^:^co^^ 

(2S. 4S) -4-7±h=^'y-2-'y7y-l-[ (2S, 3S) -2- ( 
y)V^U:=.)V^h^iyti )Vt^~)V7 5 / ) - 3 - ;t >^ / -f -'W t! p 'J v > 
(115mg) ^p^iS^y-Jl/ (l.emL) ll^«b, ^i&Trv'X^^jl'y 5 > (0.4mL) <&Jjn 

nu^xmrmwLTco mmmi (5) ti5iiio:^ffiT»M-r§-<ttJ: 

^^^7=e)Vy 7 7^thXW^\Y,'^m (28nig) ^l:^§yc. 
MS(ESI pos.)iii/z:226([M+H]+).248([MtNa]+). (ESI neg. )m/z:260([M+CL]-)o 

(2S, 4S)-1-[(2S. ZS) -2-7^J-3-:^=^)V^y-^MM 

(1) (2S. 4S) -4-^DD-2-'>7y-l-[ (2S, 3S) -2- 

«fiI8 (2) T#f.nfc (2S, 4R) -2-v'7y-l-[ (2S. 3 S) 
-2- (7;l':tl/-;i/7^h=^^->5!7;l'^::^>'V75/) - 3 -^5^;i/'^>i5'>'<;V] 
-4-fcKP*'>HnU>'> (200mg) ^-y^UU^^y (2inL) tE^-fb^^ (2 
ml) (C^^L, hU7xn;V5jNX7'C> (234ing) ^JP^, ^fil? 1 SftS^tfe. 

x^^y-;!/ (0. BmL) <&Jn^, ^^xAmmWh. Km.^^B.'VM 

>:MX5^;i/=l : 1-2 : 3) T«S3tT^ife7^;l'7 77; tUT«{b^ 
tl (126mg) §#fCo 
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MS (ESI pos.)in/z:488([M+Na]+). 

(2) (2S, 4S) -l-[ (2S, 3S) -2-7 ^ J - Z - ^'^■)V<y'^ 

^mmi (5) twrno^iom-i^^ (2s, 4s) -A-^uu-2-y7j-i 

5 -[(2S. 3S)-2 - (7;l/:tl/-;Mh4^v:^j;i^fcJI^75y) -3-p^5" 
/^)V\\iU^)Vy (lOOing) 4Efii|!&*ibTgm^tl (32mg) . 

MS(ESI pos.)iii/z:266([M+Na]+)o 
10 (2S)-1-[(2S. ZS) -2-7^J-Z-^^)\^^>'^ MM-2- 

(1) (2s. 4R) -2- (75/:^;P#n;i.) (2S. as) -2 

15 «^!i3 (2) mWiOiomi:. mmzx^mi^nrc (2s. 4r) -2- < 

Ue^> (276ig) W (2S, 3S) -2- (tert-T' b^->:^;WJi^->'l^7S 7) 
-Z-^^)V^>^>B. (290mg) 3&^e,Mfe7*;P>'7;^tbT*M{b'&«^ (260 
mg) ^#fco 

20 MS(ESI pos.)iii/z:366([M+Na]+). (ESI neg. )iii/z:342([M-H]-)o 

(2) (2S) -2- (75/:ij;i'jHn;i') (2S, 3S) -2- (te 
ji--:rh^yti)Vt^:=-)V7^^)-Z-:f<^)V^>d^/'<M - 4 -:t=^^y tfP u 

(2S. 4R) -2- (7S/;^7;P7)^:i;0 (2S. 3 S) -2- (t 

25 ert-:/h+'>^;UJ|^:^^l^T5y) -3-p^5";U^>^y'f>'W-4-kHP+'> 
t!nU5^> (250mg) ^z^i^UU^^y (lOmL) t;^»b, 1 1/^^^— 
-4A (1.5g), ^PP^PA^tfUv'-C^A (235mg). (0. OTinL) ^iPX.. 
^mi?2I^KKJ^l^fc« SJ&^^-?-©^t'>U*yjV*^Ai^D"7h^^7^ ( 
MMM : ^^-y-^ : MX5^;i.= 1 : 1-1 : 3) -rfflMbT^-&7t;i/7 7 
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T.tbxmit'^^ (ISOmg) mtzo 

MS (ESI pos. )in/z: 36.4 ([M+Na]+). (ESI neg. )i/z:340([M-H]-)o 

(3) (2S) -l-[ (2S, 3S) -2- (Ui\-^h^'y:fy)lt^::^)\^7^ 

5 (2S) -2 - i7S.ytl)Vt^=-)\^) -1-[(2S, 3S)-2 - (tert->^ 

h=^e/:^;i^4^-;i/75y)-3-^5^;i'^>i5'y'f;W-4-:t^vt!nu>'> ( 

168mg) rh^t:Ha75> (lOniL) ^^Ltco ^STKh'J 7;P^n 

M (0.21inL) ti;-1'y7'atfJl/X5";i/75> (O.BlmL) ^£SP^, )K?^-T? 1 
mM^bfc. KH^M^^Mx^^JV (lOOmL) 10%eKm7K^:^'J'7A7K 

y^^t^mz^K). ^fi7^;i/7 7xtbT«m'&ti (i74ing) ^ntzo, 

MS(ESI pos.)iii/z:346([M+Na]+), (ESI neg. )iii/z:322([M-H]-)o 

(4) (2S) -1-C (2S. 3S) -2-75y-3-;^5^;i'^>i5'^l'JW 
15 _ 2 - e^yy - 4 -:t=^^V t!a U h U 7;i/:tPM:i<^>'&^ 

(2S) -l-[ (2S. 3S) -2 - iteT\-zfh^'yio)Vts::-}V72.y) - 

3-^^)v^y^j-()v]-2->'7j-4-^^v^u^)z^> mm) mmv 

@*L, »(C>'-fV7°Dlf;i'X-x;i' (lOmL) &Jn^, ±?tS:I^Vifc. 
20 ||t)Ci?^V7^De;i'X-r;P (lOmL) ^l6@^^^tL/T 
mmit'B^ (76nig) 
MS (ESI pos.)iii/z:246([M+Na]+)o 
1 2 

(2S. 3S)-1-[(2S. 3S) -2-7Sy-3-p^^;i/^>^^^;W 
25 -2-'>7/-3-tHn4^->l^O>Ji^>0^fig' 

(1) (2S. 3S) -2- i75.yt))Vt^=.)V) -1- (tert-T'h^v^:^;!/ 

-3-t:HD^r'>tfa'J>'>®^^ 
m^m3tmm(D-^mX' (2S. 3S) -l - (tert-yh=¥i/:^>'V^^^W 
- 3 - kHD^v'trPU v^>- 2-:^;W5i^>M (3. 47g) 
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it^m (3. 19g)- ^ntco 

MS(ESI pos.)in/z:253([M+Na]+).(ESI neg.)iii/z:229([M-H]-)o 

(2) (2S, 3S) -2- (7iJtl)Vt^:^)V) - 3 -k HD:^'>lfP U 

5 mmmi (2) tmm(Dm-^ (2s, ss) -2- (7ay*ji/3i^.-;i/) - 

1- iiext--:rh^iy^)Vt^=-M -3 -k HD+'>t:PUi?> (l.llg) 55^^^ 

(3) (2S, 3S) -2- (7^/i0)Vt^:z)V) (2S. 3 S) -2 

10 t:b*P^r>'t:D'J>'>®-&^ 

(2S, as) -2- (7>'l/:tl^:::;i'P< -3-p^5" 
;i/^>iS'>m (1. 87g) ^-Ji;un^i^> (20111L) t;:M^b. (3.8 

imL) ^mxr. 2Q6^mmm^b. mmm&r^^htzo m\zv}vxy (2 

OmL) ^SP^, M^MmTOStfc. :i(D^f^S:S(c:*>5 iS^DMLT, 
15 aUHcoa^^tl=£#fc. ±IB (2) X-mc (2S, 3S) -2- (75y*;v 

OmL) 'MVfu}£)VX^)V7S.y (1.0 OmL) ^JP^^?&bfco il®^ 

l^lc, $fe(3#fcm^PU HON, N-v^^^^^V^J^^^-^TS F (lOmL) M^fiST 
»©SS20^Fpm#b:^Co Emmm:i^^)V (lOOmL) l§fP 

25 MS(ESI pos. )m/z:488([M+Na]+). 

(4) (2S. 3S) -2->^7y-l-[ (2S. .3S) -2 - (7;W:tW:^ 
;M h ^ v'jfJ ;i^fc;i^7 5 / ) - 3 - / 5^^-^ >i?' / -I* - 3 - k K P k P 

(2) tl^^iOD^^T (2S. 3S) -2- (75 / :^;i^3j^::^^) " 
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1-[ (2S, 3S) - 2- (y)V'^U=.}V;^h^'y:^)Vt^=^)V7^y) -3-^ 
5^>ll'^>i5^y^;W-3-tiFo4^vtfDUv'> (920ing) fS^<o^.'&7^)V7 7:^ 
tLX^mit'ul^ (795mg) &#fco 
MS (ESI pos.)in/z:470([M+Na]+). 
5 (5) (2S, 3S) -l-[ (2S. as) -2-7^y-3-)f^^)V-<y^ 

y 1- - 2 - v-y y - 3 - 1 H n=^^i/ t!D u 9y(D^f$, 

(2S. 3S) -2->/Ty-l-[ (2S, 3S) - 2- (7;V:tk-;l/;* h 
;U7 5 / ) - 3 - ^;i/'<>i5' / JH - 3 - 1 H o tf □ U > 
(415ing) ^^iS'y-;i' (l.SmL) vX^;PT5> (0.4iiiL) ^ 

yy^ (Jgl^W; i7PP7}>;VA: ^3'y-;i/:25%7>t:n77K=40: 1 : 0. 
1-25: 1 :0.1) ^Sfipf^;i'5i^tlM«i:L.T«M{b'&« (ISSmg) ^#75: 

o 

MS (ES I ■ pos. ) m/z : 248 ( [M+Na] . 
15 *M^J 1 3 

(2S, 3R) (2S, 3S) -2-r5/-3-p^9^;W'^>^/^>'W 

_ 2 - >>7y - 3 -7;i/:t-P Ho U 'J> V U 7;i/:tP«it®-&f!K 

(1) (2S, 3S) (2S, 3S) -2- (tert-:/ h^'>:^j;i'5t^- 
jl,5.5y)_3_pt >^ y ^ ;W - 2 - >^7 y - 3 - 1 K D tf o ij > 

20 ©-afife 

M««J1 2 (5) (2S. 3S) (2S, 3 S) -2-75 

y_3_^^;i,^>^y^;i,]-2-~>7y-3-t:HD+->trnU>?> (ITOmg 
.) :£i?^aD>^<5^> (5inL) {cMU ^J^Ti^-tert-:/^^;!/^^:^;;!-^^^^^'^!/- 
b (198mg) t>?-fy:/ot!Jl/X5";U75> (0. 158inL) <£l)n;^. 5"CT2SFBm 

M ; A^1f> : Mx9^;i.= 1 : 1) TfflSt, M^T^JVy 7:^tVTmm 
{b^tl (173ing) 

MSCESI pos. ) m/z: 348 ([M+Na] +), (ESI neg. )id/z:324([M-H]-)o 

(2) (2S, 3R) -l-[ (2S, 3S) -2- (leTl-:fh^'yt))Vt^:^ 
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5 y ) _ 3 _ ^ ^;^/^^ > ^ / ;v] - 2 - 5/7 y - 3 - 7 P t! P U > O 
mmm5 4tnm<D-^mV (2S. SS) -l-[ (2S, SS) -2- (ter 

t-:/h^>'*;i^jH-;i/75/) -3-^5";i/'^>^y'i'>'W-2-->7y-3- 

5 hHP^v^tfPUv'^ (leSmg) ;&^e.Mfi7^>'l/7 7:^^:bTMib^iil (65iDg 

) ^mtco 

MS (ESI pos.)ni/z:350([M+Na]+). 

(3) (2S. 3R) -l-[ (2S. 3S) - 2 -7 ^ ^ - 3 - ^^)V^>^ 

y-r - 2 - '>7y - 3 - 7;i/:tp tfp u h u y)vtummM(D^^ 

10 1 (4) tmm(D:^mi!. (2S, 3R) -l-C (2S, 3S) -2 

-3-7;i/:tPtfPU>^> (62ig) ;?)^ bX^^^b-^!^ (32mg) ^# 
MS (ESI pos.)in/z:250([M+Na]+)o 

15 mmm 1 4 

(2S) -l-[ (2S. 3S) -2-7S./-3-^^)V^y^^^M-2- 

(1) (2S) -2- (75y:i^;Pte;W -1- (tert-:/h=^>-;fe;Pfc;i' 

) -4, 4->^7;i/:tOlfPU>'>©-&^!^ 
20 ^il^Jl (1) tmU(Dl5m-^ (2S) -1- (tert-7'h^^>':^j;i'fc;i/) 
-4, 4->?7;l'^PlfDU':^>-2-j!j;PJi?>^ (3.2g) y^^eiiW^ibT 
Sm-^tl (2. 8g) ^%tZo 

MS(ESI pos.)iD/z:273([M+Na]+). (ESI neg. )ni/z:249([M-H]-). 

(2) (2S) - 2- (7Sy:^7^fc;W -4, 4-e?7;l':tPtrP>J>^>iL 
25 ^i^cD'&fiK 

ilSS^Jl (2) tnmij^'^ (2S) -2- (75y*;V:!l^::i^) -1- (t 
ert-:/h:i|^>'*;i'jj^-;i/) -4. 4-i?y)V:tO\dW)z^> (5.4g) 
^.hbT^S^k^!^ (3.9g) ^#fc, 
MS (ESI neg.)in/z:149(CM-H]-). 185(CM+CL]-)« 
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(3) (2S) -2- {7B./i3)Vt^=-)V) (2S. 3 S) -2- (te 

%mn (3) h'mayij^Tt (2s) -2- iy^j-n^vit-^M -4, 4 

-$^7;i/:rat!DUv>:^m*i (0.56g), (2S. 3S) -2- (tert- >^b=^^'> 
^;i/jj^-;i'r5y) -3-p^^;i/^>^>M (0. 70g) ;?)^e>»£^7^;l^7TXfcb 
T^M^b'&tl (1. Og) 

MS(ESI pos.)in/z:386([M+Na]+), (ESI neg.)iii/z:362([M-H]-)o 

(4) (2S) (2S, 3S) -2- (tert--/h^->*;U3J^->'l'7$y 

) _3_^^;i,y^>^y^;H-2->'7y-4. 4 -i?7;U:tP IfDU i^X^-^ 

(2S) -2- {7^J^)Vt-:=.)V) -l-[ (2S. 3S) -2 - (tert-:/ 

Uv> (0.90g) SrN, N-^^^'^)V^)VK7^\^ (2. 5iiiL) iC^^b, Mk$/7 
(0.28g) ^JD^T, g^aTiP#FpmJ^Ufcc ;KJS?S^7K^Cfett> WX5^;1/ 

X^)V=2 0 : 1-4 : 1) TMSU, m^7=^}Vy77.tLXMit^l^ (0. 
76g) S:#fco 

MSCESI pos.)in/z:368([M+Na]+). (ESI neg. )in/z:344([M-H]-)o 

(5) (2S) -l-[ (2S, 3S) -2-7^y-3-;f>^)V^y'^y^M 
-2-->7y-4, 4-i^7)VtUkluV py&M^O'^^ 

(2S) - l-[ (2 S, 3 S) -2- (tert-:/h^v':^;u!}^::^;i/r5y) - 
3-^^)V^y^/^M-2-y7/-4. 4->'7;i/^Dt:aUe?> (0.56g 
) \z2ummy^mm (nmi) ^Jq^, ^M-eiPjfimitb/t. $6ic^^^tc2M^ 
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mUMEmtt. (2S) -1-[(2S. 3S) -2-7Sy-3-p^5^Jl/ 
^)X,:l-t)V (20idL) JC^^b, AWm. (@^^X5";i/^l^, 0.50inL) ^^J^T 

5 -tup^feo tiftHbfc^^ti=^mtT> ^feii5&*tbT^M<b'&ti (0. 37g) m 

MS(ESI pos.)in/z:246([M+H]+).268([M+Na]-'), (ESI neg. )in/z:244([M-H]-). 280( 
[M+CL]-). 

nnm 1 5 

10 (2S. 4S) -l-[ (2S) -2-75y-3-;<5^;i/:/^/-<>'l^]-2-i- 
T / - 4 - 7 a fcf P U V? >il^il(D-&^ 

(1) (2S, 4S) -2- (7$/:^;1-jH-^) (2S) -2- (te 

r t - ^ h jfj m-)V7 5 y ) - 3 - ^ 9^;V:/i5' y ^ - 4 - 7 D e D 'J 

15 %^m\ (3) (2s. 4S) -2- (75 - 

4-7;l/:tDt!PU>?>iS^:^ (2.33g) t (2S) -2- (tert-::? h+>';^>>l' 

fc;u7sy) -3->^5^;v:/37>^ (3.oog) ^ifi7^:;V7 7XttT* 

^{b'&ti (4.22g) Sr#fco 

MS(ESI pos.)in/z:354([M+Na]+). (ESI. neg.)iii/z:330([M-H]-). 
20 (2) (2S. 4S) -l-[ (2S) -2- {\%i\-^Y^'y^)^t-^)\^7S, 
y) _3_p^5i;i,:/^/^;i/]-2-i/7y-4-7;P^Pt!DU>^>0'&fiK 
(2S, 4S) -2 - (75y:?tj;l/7l^-;i/) (2S) -2- (tert-^ 

h^i/ti ;i/7j?r:;i/7 5 /) - 3 MM- a- ymuMu^) vy ( 

4.03g) N->^;^5^;V':j)^;VA75 h* (I61BL) t^^b, Wcyjsyv (1.3 

25 5g) =&mT> ^t&-ci«a*^tfc, EW'^TKtstt, i^mx5^;PTttjllb 

w^. %m\tm\hm£^m\^. i^^s^^bTs^^b^t/ (3.49g) 

o 

MS(ESI pos.)iii/z:336([M+Na]-'). (ESI neg.)in/z:312([M-H]-). 
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(3) (2S, 4S) -l-[ (2S) -2-7^J-'i-i^'f-)\'^9 J^M 

- 2 - S/7 y - 4 - 7 P tf a U >i^i?i^O^^K 

(2S, 4S) -l-[ (2S) -2 - (tert->^b^>':^7;i/7l^r:;l/75y) - 

3- ^5";i':/^/'f;W-2-'>7y-4-7;p:t-pKou>?> (i.70g) 

5 (llmL) JC^^L)Jc?^Lfc. ^^'m.■mWL (UmL) -^^Xs %WiZW^\. 

fco TKffltC 4M h U (12idL) h U ':7A^lin;^@^mx5" 

^hx.xwmi^ %wm:m\\^m:vm^^s ^ifi^^tLr. (2s. 4s) 
10 _i_[(2s) -2-75y-3-p^5">'i':/i5'y-r>'W-2->^7y-4-7;w 

^OlfDUv'> (0.80g) $#fc. (o.eog) S:>^^/-;Hr^^L/, 4M 

{W^-X.'f-jmWi. 0.77mL) V:/at!;i'X-T-;i' (22inL) MtC, ^ 

S^{b-&tl (0. 75g) $#fCo 
15 MS(ESI pos.)in/z:214([M+H]+),236([M+Na]+). (ESI neg. )in/z:248([M+CL]-)o 
^H-NMR(DMS0-d6. 500MHz) 6 8. 57(3H, br s), 5. 55(1H, br d. J=5I. 8Hz). 5. 06(1H. d, 
J=9. 2Hz). 4. 08-3. 90 (2H, m). 3. 83 (IH. d. J=7. 3Hz). 2. 55-2. 34 (2H. m). 2. 12 (IH, ro). 1 
. 01 (3H. d. 1=6. 7Hz). 0. 98 (3H. d. J=6. 7Hz). 
1 6 

20 (2S, 4S) -l-[ (2S. 3R) -l-y^ J ~^-:f^V^l^^^ MM 

- 2 - v'7 y - 4 - 7;l/:t O tf n U >mM®'&fi£ 

(1) (2S. 4S) -2- (75y:j!j;i/iHx;i') (2S, 3R) -2 

- (tert-:/h+'>^;i^jKx;i'75y) -3-7^ h^'>:/i5'y^;i/]-4-7;^:t 

25 mmmi (3) (2s, 4s) - 2- (75y:^;i'toi') - 

4- 7;V^ntfPUv>M^ (1. 18g) t(2S, 3R)-2 - {\^\\-^V^ 
^yfims:Lm%J) - Z-:^V^'y^^y^ (l.63g) Me7^;i/77;^ 
t bT^^^b-gfi^ (2. 28g) 

MS(ESI pos.)in/z:370([M+Na]''). (ESI neg. )in/z:346([M-H]-)o 
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(2) (2S, 4S) -1-[(2S, 3R) -2- (tert-7>+i/;^7;i/^^ 
)V7S.y^)-3-^h^'y':^^y^M-2-ly7y-4-7)ltU\du^)i^>(D 

mmmiB (2) tmmolj^'^. (2S, 4S) -2- (7S.ytl)Vts:i)V) 
5 _i_[(2S, 3R) -2- (tert-:/h^>'*;p:i|^-;i'7$7) -3-^h=^ 

>':^iS'7-<;w-4-7;i/^Ptfp'Ji^> (2. i7g) J;iq, m^mi^tbx^mi\: 

(1.96g) S:#fc. 
MS(ESI pos.)in/z;352 ([M+Na]^'), (ESI neg. )iii/z:328([M-H]-)o 

(3) (2S, 4S) -1-[(2S, 3R) - 2 -75 / - 3 h4^'>7*iS' 

10 J ^M- 2-1/7 J -A- y)\^tu\iu ij -jyMBM<D'^^ 

m&mi^ (3) hnm<Dijm. (2s, 4s) -i-[ (2s, 3r) -2 
-4-7;i/:tatfoUi?> (i.82g) ^x>. m.m%t.\^x^m\'c^m (o.eig) 

15 MS(ESI pos.)iii/z:230([M+H]+). 252([M+Na]+). (ESI neg. )i/z:264([M+CL3-), 
1 7 

(2S, 4S) -1-[(2S) -2-75/-3. J 
2 - i/7 / - 4 - -yyV^uMn U 

(1) (2S. 4S) -2- (7$y;i7;VJ)^->'U) -1-C (2S) -2- (te 
20 rt->^h+'>;i57;i/Jl^::i;i/75y) -3, 3 ->^;<5^;i/:;^^'y-r;W - 4 -7;i<':tD 

IliS^Jl (3) <!:TO©;&^"e, (2S, 4S) - 2- {j^Ji^m^^)V) - 
4-y)VtU\^Ui)-jyMM^ (2. OOg) (2S) -2 - (tert-::^h+->;*7;P 

7i?:n;i/75y) -3, 3->'^5^;i/:/^>^ (2.74g) J; 19, ^ifi7^;i'7 7Xt 

25 tT^^^b'&i^ (4. 14g) *#fe. 

MS(ESI pos.)in/z:368([M+Na]*), (ESI neg. )m/z:344([M-H]-)o 

(2) (2S, 4S) -1-[(2S) -2- (tert-";^h=^'>:^j;i/:iJ^::i;V75 

y) -3, z-iy^^)V':r^j^)V]-2-i/7^-4-y)V:tu}du^)i»0^ 
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mmi5 (2) tm(D:^^-V. (2S. 4S) -2- (75.Jtl)Vt^:^}V) 
-1-[(2S) -2 - ([evl-:fh^>':^)Vts-)V7S.y) -3. S-'J:;^^)V 
y^y^;|,]_4_7;p:tPtfPUv^> (4. lOg) ckD, m^W\i^tbXmMit'^ 

: m (2.90g) 

5 MS(ESI pos.)ni/z:350([M+Na]+). (ESI neg.)iii/z:326([M-H]-). 

(3) (2S, 4S) -l-[ (2S) -2-7Sy-3, 3-i^)^^)V^^^ 
•I" - 2 - ->7 y - 4 - 7;i/:^- P t: D U i^>mk^(D'^^ 

mmmi^ (3) tfpl^0;^^T% (2s. 4S) -1-[(2S) -2- (te 
rt_^}.:^->;t7;PxH-;i.75y) -3, 3 -i^:f^^)V:f^ / M- 2-'y7 / - 
10 4-7Jl'^Pt!P'J-:^> (3.71g) (2S, 4S) (2S) -2-7 

5y_3^ 3->^^5^;i/:/3'y^;w-2-s^7/-4-7;i':tPHDU>?> (2 

.25g) (0. 80g) (0. 92g) &#fco 

MS (ESI pos.)iii/z:250([MtNa]+). (ESI neg. )ni/z:262([M+CL]-)o 
iH-NMR(DMS0-d6. 500MHz) 5 8. 54(3H. br s). 5. 55 (IH. br d. J=51. 5Hz). 5. 07(1H. d, 
15 1=9. 8Hz). 4. 15-3. 93 (2H. in), 3. 79 (IH, s). 2. 55-2. 32 (2^ m). 1. 05 (9H, s). 

mmm i s 

(2S. 4S) (2S) -2-757-3, 3 /-f ;W - 

2 - >'7y - 4 - 7 )i^u If D u py^ity^mmm. • 1 7K$pti©-&fiS 
^iifyi 7T'#enfc (2s. 4S) (2S) -2-757-3. 3- 
20 >?^5^;i/>^i5'y-r;w-2-'>7y-4-7;i/:raifp'jv?> (o.25g) 
• -;K6il) \zmmv^ 4 8 %^^b7Km^ (0. HmL) ti^-Y y:/p tr;i/x,-T-;p ( 

9inL) (D^ll^btcUm\Zia7irco i;^y^Pt!;UX-T;P (SmL) =£J)P^T 
jt#b, fftlltfciil&ii^bfco #Cnfci^^^> (1.5inL) 

*?^L'fei^i?-fy7'Ptf;p (i7inL) \zm^xmwhrco mvtcm^tiimi. 
25 bT. mm^tvxmit^m (o.2og) ?£#fco 

Anal, calcd for CiiHjsFNjO-HBr-HjOiC, 40. 50;a i 49;N. 12. 88;Br. 24. 49;F. 5. 8 
2. Found:C, 40. 57;H. 6. 44:N. 13. 02;Br, 24. 52;F. 5. 83. 

(2S. 4S)-1-[(2S. 3R) -2-75y-3-p^5^^^>i5'/'f;H 
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- 2 - v^7 / - 4 - 7;i/PfD U 9>mM<D^^ 

(1) (2S, 4S) -2- (7S.JiJ)Vt^ZL)V) -l-[ (2S, 3R) -2 

5 mmmi (3) tmom-^^ (2s, 4S) -2- (7sy:^^^:^>'i^) - 

4.-7;V:tDt!DUS^>*^^S (0. 67g) <h (2 S. 3 R) - 2 - (tert-T^^h^ 

>-^;i/fc;u75/) -3-p^5^;i''^>^>^o. STKfati (o.96g) ^o. 

7t;W7 77>tL/T^»^tl (1. 30g) <l:#fc. 
MS(ESI pos.)iii/z:368([M+Na]+). (ESI neg. )m/z:344([M-H]-)o 
10 (2) (2S. 4S)'-1-[(2S, 3R) -2- iU:t-f h^i^tlJV^:^ 

^ifi{?iJ15 (2) tnm<DlsmX\ (2S. 4S) -2- (7 ^ ^ :^)l^=^Jl^) 
-1-[(2S. 3R) -2 - {tert--:rv^'y:^)Vt^:^)V7^y) -3-^9-)V 
15 ^>:^y^)V]-4-y)VtU}dVi^)P> (1.23g) il^7t;U77Xtb 
T^m^tl (1. 15g) ^#fco 

MS(ESI pos.)iii/z:350([M+Na]+). (ESI neg. )ib/z:326([M-H]-)c 
(3) (2S. 4S) -l-[ (2S, 3R) - 2 -7^ ^ - 3 

y _ 2 - i/ry - 4 - y)V-tu\^u u -jymBMo)'^^ 

20 ^SiSiflJlS (3) tm(Olj'^X. (2S. 4S) -1-[(2S. 3 R) -2 

- (tert-yh=^^->;^j;P^::^>'l'75/) -3 -p^5^;V^>i5'/^>'W- 2-^/77 

-4-7;V^Plfa'Ji^> (1.08g) j;0«M^b-&!^ (0.29g) ^#fco 
MS(ESI pos.)iD/z:228([M+H]-').250([M+Na]*). (ESI neg. )in/z:262([M+CL]-)o 

25 (2S. 4S) (2S. 3S) - 2 -75 / - 3 -^5^;i^-^>^y •< 

- 2 - '>7y - 4 - 7;v^p trp u v'^mm^aco^^K 

(1) (2S. 4S) -2- (7S/*;V'J^-;W (2S, 3S) -2 

- (tert-7'h + i>?!j;^#:^>'l'5'5/) -3-^5^;i'^>^^'l'^W-4-7;P:t 
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mmmi (3) tmmom^^ (2s. 4s) -2- (75/*;p7i^-;i/) - 

4-ymu\da^}i^>m^ (0.51g) t (2S, 3S) - 2- (tert-yh=^. 
z^tl)V^~}V7^yy -S-^^)V^>^>m (0. 69g) i;l9, Mfe7t;i'7 7:^ 
tVX^mit^^ (0.99g) S#fec 
5 MS (ESI pos.)iii/z:368([M+Na]+). (ESI neg.)iii/z:344([M-H]-). 

(2) (2S. 4S) -1-[(2S. 3S) -2- (tert->^h=^'>;^j;i^fc 

nmmiS (2) tl^ltro^r^T, (2S. 4S) -2- (75 ^ :^J>)W5i^-;P) 
10 -1-[(2S, 3S) -2- {ieTi-':fV^iytl)Vt^=.)\^7^y) 

^^M-4-y)Vtti\^u^)p> (0. 84g) m^7'^)vy77.tv 

T^M^b'&tl (0.83g) 

MS (ESI pos.)m/z:350([M+Na]+), (ESI neg. )in/z:326([M-H]-). 

(3) (2S. 4S) -l-[ (2S, 3S) - 2 -75 / - 3 -;^9^;l/^>^ 
15 y^M-2-'y7y -4-y)V:tU}dU^Jz^>UMM.<D^^ 

mmmi 5 (3) tmrnom-c. (2s. 4s) (2s, 3s) -2 

- (tert-:/h=^-'>*;v3}^:^;i/75/) - 3 -^g^ju^^iS^/^f 2 -5^7/ 

-4-yjV:tX2\£UV>>> (0.35g) ckD, «^«J 1 T#e.nfc^k'ei1^i:ll-'efe 
^^M'fk'&i^ (0. 14g) 
20 *ffi««J 2 1 

(2S. 4S) -1- (\eti--^^)V7^y) 7^'^)V- 2 -'y7 ^ - 4-y )V 

:t a t! D U v' >it^m® 
tert-^g^;i/75> (0.47g) ^xh^tHa77> (lOmL) fc^^^L, ^KJ^T 
(2S. 4S) -l-:/Dt7-tr5^>'l'-2->'7/-4-7;i':tntfaUv> (0 
25 .30g) 0xh7t HP7^> (SmL) M^JP^, ^3)•p<0#^ab, Si^-eiB^fejl 

i>x=^)vx-7')v\zmnv^^^'&M'mv. m^^!i^tvx (2s. 4S) -i 
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- (tert--/5^;i'7^y) 7-t^)V-2-'y7y-4-y)Vtn)dU^)i?> (0. 

26g) *#fco z.(D-3 (o.25g) mvnimmm. mmx^mm. csmi 
m^tvr^Mit'^'^ (o.28g) ^mc, 

5 MS(ESI pos.)in/z:228([M+H]+). 250([MtNa]+). (ESI neg. )iii/z:226 ([M-H]-). 262( 
[M+CL]-)o 

iH-NMR(DMS0-d6. 500MHz) d 9. 10 (2H. br s). 5. 56 (IH. br d. 1=52. 9Hz). 5. 09-5. 06 ( 
IH, id). 4. 16(1H, dd, 1=24. 4, 12. 5Hz), 4. 12(1H, d. J=16. 5Hz). 3. 88 (IH, d, 1=16. 5Hz), 
3. 86 (IH. ddd. 1=39. 9. 12. 5, 3. 3Hz). 2. 54-2. 40(2H,in). 1. 33 (9H. s), 

10 mmm2 2 

(2S. 4S) -2-'>7y-4-7;l/:tD-l- (-f V t'd tr;P7$ 7 ) 7± 

mMm2itmm<Dijm'T!. ^y/nk!;i'75> (o.65g) t (2s, 4S) - 

l~:fU=E7±.^)V-2-'y7y-4-7)Vtu}dU^)>^> (0. 50g) =kD> Mfe 

15 m^tLx^Mit^i^ (o.ng) mrc, 

MS(ESI Dos.)m/z:214([M+H]+). 236([M+Na]+). (ESI neg. )in/z:212([M-H]-), 248( 
[M+CL]-). 

mMm2 3 

(2S. 4S) -2-'>7y-l- (=y^U^U\f)V7Z/) 7±^)V-4-y 

20 n If P U v' >mkM(D^^ 

mmm2 1 tmm(D:^mx\ i^^uz^wm^y (o.86g) t (2s. 4s) 
- 1 -:;^Dt7-fe?;p--2->'7y-4-7;i/:tPtrD'j>'> (o.7ig) ckt), %. 

fe»tUTM{t;-&tl (0. 28g) 

MS (ESI pos.)in/z:212([MfH3+). 234([M+Na]+). (ESI neg. )ib/z:246([M+CL]-)o 

25 2 4 

(2S, 4S) -2-'>7y-l- (>'i'P:/^;i'75/) 7-k5';i'-4-7Jl. 

%%m2\h¥mi<Dli^X. i/^u:/^)V7B.> (1.07g) i (2S. 4S) - 
i-^u^7t=^)V-2-y7y-4-y)V-tu]du\)i^y (o. 7ig) 
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mMtLX^mit^^ (0.31g) ^Wco 

MSCESI pos.)iD/z:226([M+H]+).248([M+Na]+). (ESI neg. )in/z:260([M+CL]-). 
^M!l2 5 

(2S, 4S) -2-i/7y-l - ('yi7U^y9)V7^/) 7t^)V-4-y 

mmm2itm(D:^^^r. >^^u^>^)V7^> (i.28g) t.(2s, 4s) 

-i-':fu=i7t^)V-2-i/7y-4-y)Vtu\^u^)i^y (o. 7ig) cfcD^ M 

^mi^tVX^mit^m (0.58g) mtco 

MS(ESI pos.)iii/z:240([M+H]+).262([M+Na]+). (ESI neg. )in/z:274([M+CL]-). 

10 ^mm 2 6 

(2S. 4S) -2-y7y~4-y)U:ta-l-[ (1 -h FP^->P^5";l/) v 

«^rfl2 1 (l-th*D:^-v'^5^;i/)v^D^>5^;i'75> ( 

0.59g) t (2S, 4S) -l-:/Pt7-fe5^;i/-2-S>77-4-7;i/:tPtfn 

15 uv'v (o.60g) mm^Lhxmmit^^ (o.5ig) 

MS(ESI pos.)iD/z:"292([M+Na]+). (ESI neg. )iii/z:268([M-H]-). 304(ni+CL]-). 
^H-NMR(DMS0-d6. 500MHz) 6 8. 99 (2H, br s). 5. 68 (IH. br s). 5. 55(ia br d. 1=52. 4 
Hz). 5. 08-5. 05(1H. m). 4. 17(1H. br d. J=16. 5Hz). 4. 09(111. dd, J=23. 1. 12. 2Hz). 3. 9 
8(1H. br d, 1=16. 5Hz). 3. 82 (IH. ddd. J=39. 3. 12. 2. 3. IHz). 3. 51&3. 48(2H. ABq. 1=12 
20 . 5Hz). 2. 56-2. 36 (2H, m). 1. 86-1. 68 (6H, m), 1. 59-1. 48(2H, hOo 

mmm2 ? 

(2S. 4S) - 2-^7/- 4-7 (3 -^V^uts^y:^U\d 

Z-^^j':fut^'y'fu\^)V75.> (Lie) Srh^tHa7^> (ISmL) \z 
25 mmi'^ )JC?^T (2S. .4S) -l-:fU^7'iL^}V-2-y7/-4-y)Vt 
Dt!DU>'> (0.45g) ©Th7tHD79> (5idL) W^IXi^^ ^■o<K)WU 

V. mM.ximwvrco mmsrfmmu i;aut^)vj^mmv. 
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: i~2 5 : 1) TiiMbfc. #e>nfe^s^i^x^;i/x-x;v (BmL) \zmmh 

, 4UMB. (WWt:^^)V^I&> 0. 33idL) (D9X'^)VX.-t)V (40iiiL) i^^JC, ^ 

5 tUTS@^b-6r<^ (0.32g) <l:#fCo 

MS (ESI pos.)iii/z:272([M+H]+). 294([M+Na]+). (ESI neg. )iii/z:270([M-H]-). 306( 

[M+CL]-). 

(2S. 4S) -2-v7y-l- (>'^a:r^5^Jl'75y) 7W;V-4-7 
10 n t! P U >:^^Jtco^^ 

^Jg^2 7tm©;&fe-ev^P:ti^5^;i^75> (1. Ig) t (2S, 4S) - 
1 -:/D^:7-fe^;W-2-'>7y-4-7;l':tPtfaU>^> (O. 45g) if^^m^^ 
^thxmmit^^ (0.29g) 

MS(ESI pos.)iii/z:282([M+H]+). 304([M+Na]+). (ESI neg. )iii/z:280([M-H]-). 316( 
15 [M+CL]-)o 

m^n 2 9 

(2S. 4S) -2-v7y-l-[2- (3. 4-S?^ h^>'7xn;W) X^)V 

m-mm2 7t^m<Dmr^2- (3. 4-i?p^h4^'>7x::i;i/) X5^;U75> ( 
20 0.5g) t (2S, 4S) -l-:/Dt7-t5^;i'-2-'>7y-4-7;i':tPt!P 

Ui^> (0. 25g) a^i^mm^tvxmmit^^ (o.24g) 

MS(ESI pos.)iD/z:336([M+H3+). 358([M+Na]+), (ESI neg. )e/z:334([M-H]-). 370( 
[M+CL]-)o 

25 (2S, 4S) -2-'y7/-4-7A:tU-l-[il-^h^'y^^)V-l 

(\-;AY.^i^^^)U-l-^^)V) x9)V7S.>m.mm (0.74g) ^Th7bHP 
77> (7.5inL) ^iXiJ^y-^ (2.5D1L) (DU-^^mmMl^^ ^^T^ i^^V^f 
U\f.)W^> (0.92mL) SJP^T4'fPbm »T (2S, 4S) -1-:;^P 
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=E7t^)V-2-ly7/-4-y)V^tiKU^)-J> (0. 62g) ^mXTc, 

^.^^mthX^mit^^ (0.07g) ?rt#fc. 
MSOESI pos.)iii/z:258([M+H]+).280([M+Na]+). (ESI neg. )iii/z:292([M+CL]-), 

5 mmm 3 1 

(2S, 4S) -2-z/7y-4-7)V-ta-l-[ (2-kHD+'>-l. 1 

mmm2 1 tmmmi^x\ 2-75y-2-^5^;i^-i-:/p/ty-;i' (o. 

71g) t(2S, 4S) -i->^nt7-fe:5^;i^-2-'>7y-4.-7;V^Pt:niU 
10 (0.54g) M»*tL.TMIb^tl (0. 62g) mtc 

MS(ESI pos.)in/z:244([M+H]+). 266([M+Na]+). (ESI neg. )in/z:242([M-H]-). 278( 
[M+CL]-)o 

mmm 3 2 

(2s, 4s) -1- (2-T^T>5^;i'7sy) 7-k^;v-2-->7y-4- 
15 7 JW^t a t! D u ymmM<D^^ 

mmm2 7 tmm(D-jj&x2-7d^'^y^>7s.> (o.4g) t (2s. 4S) 

- 1 -^U^7±^)V- 2-1/7 J- 4 -7;i/^P t!n U (0. 25g) fi^h%.^ 
1^^t.\yX^m^'^% (0. 23g) 

MS(ESI pos.)Bi/z:306([M+H]+),328([M+Na]+). (ESI neg. )iii/z.:304([M-H]-). 340( 
20 [M+CL]-)o 

%m.m 3 3 

(2S. 4S) -2-->7y-4-7;V:tD-l- (1 - 1 Hn^^i/- 3 -7^ 

^>^;v7sy) 7-fe5^;nfnu>^>il^m®'&^ 
«^y2 7ii^<t©:;&^T> 3-7sy-i-7iS^-7>iS'y-;Ko.70g) ( 
25 2S, 4S) -i-:;^Dt7-k5^;w-2-'>7y-4-7;P:tPtfnUi;> (0. 

47g) .to, ilfe«&*tUT^^^t:^tl (0.42g) ?&#fco 

MS (ESI pos.)in/z:322([M+H]+).344([M+Na]+). (ESI neg. )in/z:320([M-H]-). 356( 

[M+CL]-). 
««^3 4 
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(2S, 4S) -2-'y7J-4-7)V:^n-l- (1 4-7^ 

4~75.^-l-7yjy'^y-)V (0.5g) ^Thyh}^uyy> (lOiL). X 
iS^y-;!/ (BmDfc^^U )mT (2S. 4S) -i-:/ntT-k9^;i/-2-i^ 

5 7y-4-7;l/^Pt!P'J>'> (0.45g) ^jJD^, t0o<O#fib, SMTllfeM 

^PP*:^A : p^iS'y-;!^: 2 5 %7>^:X77X^^=4 0:1:0. 
10 1-10:1:0.1) TitMbfco #&nfc^S&@^^X5";i/ (5mL) (C^^L 

@^^X5^;i'Tj5fe^b. »lfel&*ttT«g|b^«^ (0.27g) $#fc, 
MS(ESI pos.)in/z:322([M+H]+)v 344([M+Na]+), (ESI neg. )i/z:356([M+CL]-) . 

mmm 5 

15 (2S, 4S) -2->^7y-4-7)V^D-l- (1 h^-y- 3 -7^-7 
>^)l^7^/) 7±^)V}^UOP>^m^(D'^^ 

mmms 4 tmrno-^fki! i 3 -7^^y^ >7^> (o. i7g) t 

(2S, 4S) -i-:/p*7-fe5";v-2-'>7y-4-7;i':i-PtraU':^> (0 

.17g) iS^^ (2S. 4S) -2-'>7y-4-7;V:fP-l- (l->^h^->- 
20 Z-7^'^>=f-)V7^/) 7-fe5^;Hf P U (0. 23g) ^%fZo Z.(D~m (0.2 
2g) SS^^X^^;!/ (4inL) (C^j5?L/, 4M*SSg (@^^X5";^m^ 0. 20inL) SJO^ 
fc, M}c:«fc>?X5^;i/X-x;U (8mL) $Jp;i*fl±lL/fcTOtl^Ji®L/T. ^fi 
li^^tbT^TO'&i^ (0.1 Og) mtz. 

MS(ESI pos.))!i/z:336([M+H]+). 358([M+Na]+). (ESI neg. )in/z:370([M+CL]-). 
25 ^»3 6 

(2S, 4S) -1- {1-7^'^>'^)V7^J) 7-t^)l^-2-iy7y-4- 
7 ;i/:t P H P "J 

IliS^a 5il^ii(D;&fe-^l-7^T>:5'>7a> (0.45g) t (2S. 4S) 
- 1 -7'Pt7-fe5^;i/-2-$x7y-4 -7;p:tPtfPU>'> (0. 235g) P^M 
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m^tbxmit^i^ (o.i5g) mtzo 

MS(ESI pos.)m/z:306([M+H]+), 328([M+Na]+), (ESI neg. )m/z:340([M+CL]-). 

(2S. 4S) -l-[2-[ (5-i?DDtf'J>?>-2— f;i/) 7a/]x5^;u 
5 7 s y ] 7-fe^;i/- 2 - '>7 / - 4 - □ h° D u >^ >i:*gM®'D fi£ 

(1) (2S, 4S) -1-[N- (tert-yh^'>:^7;PfcJW -2-[ (5 

-^ppbfUv>-2— r;w 7sy]x5";i'75y]7-fe5^;i'-2->^7y-4 

2- (2-75yx5";l<'75y) - 5-^DDlfUi^> (1.54g) ^^x^y-ji^ 
10 (IBinL) (2S. 4S) -l->^a^7-fe5^;P-2-v'7/- 

4_^;p:^ptfpij.:;> (o.71g) (0xh9tHa7^> (15mL) WSriP^, )Jc 

#t>-h (1. 96g) (DTh5tHP7^> (IOdL) M*J;r;v'-f V T'P tf;i/X5^ 
;W75> (0. 52idL) ^JnA, ^^^SrMEET^Sb 
15 , M§S^U;!!jy;l';^7Ai?p-x'h^57^ (JSPi^ii ; ^^-t}-> : S^mx5"jl/ 
= 2 : 1~MX5^;KD^) ^fi7^;i/7 7XtbT«S^b-&'^ (1. 

07g) S:#fc, 

MS(ESI pos. )iii/z:448([M+Na]+). (ESI neg.)ni/z:424([M-H]-). 

(2) (2S, 4S) -l-[2-[ (5-^PPt!U>?>-2-1';P) 75y]X 
20 9-)Vr 5. /'\7±^}V- 2 - 5>7y - 4 - 7;l':t-P tfP U i^>r.mMM(D^^ 

(2S, 4S) -1-[N- (tert-7h=^^'>*Jp3l^x;W -2-[ (5-i>PP 

tfue^>-2-'f;v) 75/]x5";v75y]7-b9";p-2-'>7y-4-7;i'P^ 

Ph!PU>'> (1.02g) ^1, 4->?:t^'y-> (2. BmL) »T4Mm 
M (1, 4-S?:t+iJ->m T.SmL) ^JUX., tKJ^T IBtfBm^tfCo 

25 h;i'X> oomL) ^mx. ^mssmbfc. #e>tifc?&*^p^3'/'-;i/ (2111L 
) \zmm\^. h)VJLy (sonn) i;:ip^^iaT«#bfco Vrihvrc-^mmmmv 

, ^fi«&7^tL.Tag{l:'&^ (0.75g) Sr#fc. 

MSCESI pos.)iii/z:326([M+H]+)»348([M+Na]+). (ESI neg. )iii/z:324([M-H]-), 360( 
[MfCL]-). 
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mmm 3 8 

(2s,. 4S) -2-i/7/-4-7;i'^p- 1-[2-[ (bfu>?>.-2— r;i' 

(1) . (2S, 4S) -1-[N- (tert-:/h+~>*;i':^::iJU) -2-[(tfU 

5 i?>-2— f;i/) 75y]x5';i/75y]7-fe5=-;i'-2— >7y-4-7;i^:tPtr 
*lf!l3 7 (1) tiwiii©:5rST2- (2-75yx^;i/7S/) ifu>'> (o 

.82g) ,h (2S. 4S) -l--:fU^7±^)V-2-'y7y-4-y)Vtu\fu 

^)i^> (0. 7ig) ?5>ciifi7^;P7 7;^iL/T^M<b'&2i^ (o.eog) §#fc. 

10 MS(ESI pos.)m/z:414([M+Na]+), (ESI neg.)in/z:390([M-H]-). 

(2) (2S, 4S) -2-->7y-4-7;i/:ta-l-[2-[ (t!U>'>-2- 
'1' ;W 7 S y ] x^;i/7 5 y ] 7-fe5^;Hf P U >?>z:i^Mco-&fiK 

«^3 7 (2) ilWIli®:^^!?, (2S, 4S) -1-[N- (tert-:/h4^ 

i^ti)V^=.)V) -2-{{\i^)py-2--()V) 75y]x5";p7sy]7-tr5";v- 

15 2-'>7/-4-7;i/:tnt!PUi^> (0. 54g) U&^%tLX^m\t^^ 
(0. 27g) Sr#;/fco 

MS(ESI pos.)iii/z:292([M+H]+).314([M+Na]+). (ESI neg. )iii/z:290([M-H]-)v 326( 
[M+CL] -). 

m&n 3 9 

20 (2S. 4S) -i-[2-[ (5-75y;^7>'P3j^x;nfU>?>-2— r;P) 75 
A X^)V7 5 y ] 7-fe5';i/- 2 - S/7 / - 4 - 7;i'^P kr P u i^>r.mM^(D^ 

(1) (2S. 4S) -1-[N- (tert-:/h=^^'>*;i'J}^x;W -2-[ (5 

-75 /*;i/jHx;nf u i?>- 2 — f 75 y]x5^ji/75 /] 7-fe5";u- 2 - 
mmmsi (D <h|wi^©;^^T'2- (2-75yxg^;P75y) -5-75 

/*;i.fc;i/tfUe^> (1.08g) t (2S, 4S) -l->^P^7-k5^;i'-2-5/ 
7y-4-7;i/:tPt!PU>^> (0.71g) :^^e>M7t;i/7 rXi UT^SIb-&* 
(0.36g) S:#fco 
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MS(ESI pos.)in/z:457([M+Na]+). (ESI neg. )i/z:433([M-H]-). 
(2) (.2S, 4S) -l-[2-[ (S-7^/tl)V-!i^^)V\f^)'J>-2-i}l) 
7 $ y ] X5^;U7 $ y ] 7-fe5^;i/- 2 - '>7 / - 4 - 7;l':tP tf a U 9>r.m^M 

5 mmmsi (2) tnm(D-:^mx\ (2s. 4s) -i-[n- (tert-:/h^ 

zytl)Vt-)V) -2-[ (S-7S.ytl)Vf^:^)V\^V'J>-2-'i}V) 7ay]X 
5^;U7^y]7-fe5^;p-2-v'7/-4-7;i/:tPtfPUv'> (0. 32g) ^ 
^M*<h bT*S{b-&«^ (0. 26g) 

MSOBSI pos.)iii/z:335([M+H]-').357([M+Na]-'), (ESI neg. )iii/z:333([M-H]-). 369( 
10 [M+CL]-)o 

(2S, 4S) -l-[[ (2S) -2-75y-2-i^i^DA+5/;W7-fe5^;i/] 

(1) (2S. 4S) -2 - (75y;^7;i/3}^x;i') -l-[[ (2S) -2-7;i/:t 
15 h^'y:^)V-^=-)V7^J -2-i/^ u^^'yM 7^^)V\ - 4 - 7;i/^ 

^JS^Jl (3) t.n^<Dlj'^X. (2S, 4S) -2- (75y:^;i':?J^x;0 - 
4-7;l/:tPtfD'Jv^>i^^it (0.30g) (h[ (2S) - 2 -7)l':t 
>';^7;1^5}^x;1^75/-2-v'^pa:^^>-;W@^^ (0. 71g) J;D, Mfe7^;P7 7 
20 7st.\^XW^m\'C^m (0.88g) ^#fco 
MS (ESI pds.)iii/z:516([M+Na]+). 

(2) (2S, 4S) -2-->7y-l-[[ (2S) - 2-l)\^i^V::^)\:^V^=y 
% ;V'7}?-;i/7a / - 2 - ^^fju^^^/M 7^^M - 4-y)V-ta t!P U i^><D 

25 iiis^^ji (4) tmm<D-:^mx\ (2s. 4s) -2 - (7sy;^3;i/^-;w - 
1 -[[ (2S) -2-yjvtu-)V^ h+'>;d;i/j}?-;i/75/-2-'>^PA:^^ 

>^;V]7W;W-4-7;i/:tPh!PU-:^> (0.86g) J;D> ^fe7^;i/77Xtt 
T^MIb^tl (0.76g) ^ntcc 
MS (ESI pos.)in/z:498([M+Na]+). 
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(3) (2S, 4S) -l-[[ (2S) -2-7Z/-2-iy^U^^i/)V]7-^ 

mmmi (5) tmo-^^r. (2s, 4s) -2-^^77-i-cc (2S) 

5 -4-7JV^Pt!PU':^> (0.73g) .to. *s^«&^ibT^^^b;^tl (0.27g) 

MSCESI pos.)in/z:254([M+H]+). 276([M+Na]+). (ESI neg. )iii/z:252([M-H]-). 288( 
[M+CL]-). 

%mm^ 1 

10 (2S, 4S) -l-[ (2S) -2-75/-4-[[5- (^>>?^:t+5/:^^ 

zKn; ^ >5^;i'7 5 / ] W t'^ y - 2 - i/T / - 4 - 7 p tf 

|liS^fi|4 0tlBlli(D;^^feT, (2S, 4S) -2- (75 7 -4 
-y;i/;a-Pt°DU>'>^Mil (0.30g) t[ (2S) -2-vmv::-)\/^V^=y 
15 ^;i/fc;i/75y-4-[(5-^>v;i/:t4^5>*;WjJ^::i;i"^>5^JW 75/:^;i^ 
fc;w:/3'>m (i.07g) Mfi7^;i/7 7XtLTM^b'&i^ (o.ieg) 

MS(ESI pos.)in/z:447([M+H]+). 469([M+Na]+). (ESI neg. )iii/z:445([M-H]-). 481( 
tM+CL]-). 

20 %m\^2 

(2S. 4S) -1-[[(2S) -2-7iy-6-^>>';u:t+v:^j;i':?}?-;p 

75/3 A=(^1J- /-1';W-2->'7y-4 - 7;i':t P t! P U >:^i?ii®'&^ 
(1) (2S. 4S) -2- (75/;^7;VjH-^) (2S) - 2- (te 

r t - h ji/:!^ - ;i/7 5 y ) - 6 - ^ >>?;i/:i-=¥ e^:^? ;i^jj^::i;i^7 5 y ] A=¥-y- 

(2S. 4S) -2- (7$y*JV3Kn;W -4-7;U^Pt!PU5^>:^®m 
(0. 30g) t (2S) -2-tert-:/h+>';^;p3)^::^>'l'75y-6-K>v;l^:t 

:^>'^;i.j}^-;i.75y]^^iJ->mfcHP=^^^^:i*<^^5 (o-^ig) 

^z^;/^^}V^}Vh7^]^ (5mL) tC^^U, i^-T V:/Pk°>'1^72 > (0. 26hiL) 
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7'e)vyTy^tbxmi\:^<^ (o.69g) ^mco 

MS(ES1 pos.)i/z:517([M+Na]+). (ESI neg. )id/z:493([M-H]-). 

(2) (2S, 4S) -l-[[ (2S) - 2- Heri-':rh^i^t}}i^t:=-)V7S. ^ 

mmmi u) tw\m(D:^mx. (2s. 4s) -2- (7^yti)vts::i)V) - 

. i-[[ (2S) -2 - ileTt-yV=^iyt))Vt^=^)V75.y) -6-^>z^)Vt^ 
iyj])Vt.-)V75.n^^^/^)V]-4-y)V^U\^U^)i^> (0. 65g) .tO, *8 
10 fi7^;P7 7XtLTM^b'&% (0.36g) ^#fco 

MS(ESI pos.)in/z:499([M+Na]+), (ESI neg. )m/z:475([M-H]-) » 

(3) (2S, 4S) -1-[[(2S) -2-7^y-&-^>'y)V:t^^^t})Vt- 
^)V7 5 y ] -f;!^] - 2 - 5/7 / - 4 - :7;i/;t- p H D u z^>M^M.(d^^ 

(2S. 4S) -1-[[ (2S) -2- (tert-:/h4^>':^;W4^->'l-7Sy) 

15 _6-^>$^;i/:t^'>*;i/3i^::i;i'75y]A:^ity'T;i/]-2->'T/-4-7;w 

^X3\iuVP> (0.34g) £1. 4-v:t=^^1t> (2. OniL) 4M^^ ( 

1^ 4->J:f^-ij->^^, 2.oinL) ^mxx. m^X2. Sl^r^TObfc. 

MET^SSib, n6nrcmWi\Z2--:fuA/~)V (S-Oml) ,^:;<i5'y";i' (l.OmL 

20 ^taai$b*fttl^M?£a5lbT, ilfe«&*tbT«®^b'&tJ (0.27g) ^#fc. 
MS(ESI pos.)iD/z:377([M+H]+)v 399([M+Na]*). (ESI neg. )in/z:375([M-H]-). 411 ( 
[M+CL]-). 
^«4 3 

(2S, 4S) -2->/7y-4-7;i/:ta-l-[[ (2S, 3S) -3-p<5" 

25 2 - 5';v7 s y ] ^ y M tr D u 

(1) (2S. 4S) -2 - (75y*;i/4?-Jl/) -1-[(2S, 3S)-2-[ 
;H - 4 - 7;P:t D t! D U -J >(D^f$. 

mmmi o) tiRHio:^^^, (2s. 4s) -2- (75y;^7;pfc;w - 
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4-y)V:i-U}da^)z^>mm^ t (2S, 3S) -2-[N- (tert- 

-N-^^}\^]7^y -3-^^)V^>^>m (0.98g) J; 
ilfi7^Jl^7 7XfcbTSl{b-&tl (1.35g) ^mtco 
MS(ES1 pos.)in/z:382([M+Na]+). (ESI neg. )in/z:358([M-H]-). 
5 (2) (2S, 4S) -l-[ (2S. 3S) -2-[N- UeTt-y^h^>^tl}Vt^ 
-N-^ 7 a / - 3 - ^ ^)V^>^ /-OV]- 2-1^7 /-4-y)V 

^mmis (2) tm<Dmr\ (2s. 4S) -2- (75y;?3;p>j^^;v) 

-1-[(2S, 3S) -2-[N- (tert-:/^:^'^:^;;!/^}^:^;^ -N-;<5";W 
10 js_y-3-^^)V^y^f/^)V]-4:-y)VtU\^n^)P> (1. 32g) ctD, «l 

^7^;i'7 7X<»:L.-rM^b'&tl (0.89g) mtc. 
MS(ESI pos.)in/z:364([M+Na]-'), (ESI neg)iii/z:340([M-H]-). 
(3) (2S, 4S) -2-'>7y-4-7Jl/:fa-l-[[ (2S. 3S) -3- 
^^;;,_2-;,^5^;V75/]^>i5'y<JWt!PUv >J^M:^® 
15 mmmiB (3) ^rlpl^tcD^^^T, (2S, 4S) -1-[(2S. 3S) -2 
-[N- (tert->^b+^>*;l/JH-;V') -N-p<5^;H75y-3-p^5^;V^>i5' 
/-f;i/]-2-->7y-4-7;V':tDtrPU>^> (O.lOg) Mfel&*fcl^T 
^Mit'^^ (0.053g) 

MS(ESI pos.)in/z:242([M+H]+). 264([M+Na]+). (ESI neg.)iii/z:276([M+CL]-), 
20 «^J4 4 

(2S. 4S) -l-[[ (2S, 3R) -2-757-3- (tert->^h+'> 

(1) (2S, 4S) -1- (tert->^b=^^->:^;i/fc;i') -2->'7y-4- 
y)Vtti\fU^}z^>(D^^ 

25 mmmis (2) tmmMx\ (2s, 4s) -2- (75/:^j;pfc;w 

-1- {uti-:/h^-yii)Vt^=-)V) -A-y)V-tuMu^)i^y (lo.og) 

^M*<i:tT«S{k^tJ (9.23g) ^#fco 
MS (ESI pos.)iii/z:237([M+Na]+)o 
(2) (2S. 4S) -2-l/7J--4-y)V'^U\iU^)9yMBM(D^^ 
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mmmi^ o) trnmoi^m-a i2s, 4s) -i- (tert-:/b=^^v'*;i^ 

^2-iy7J-4-y)Vtu}dn^)z^y (8.99g) «6l9?lc<i:b 
TSm^tl (5.76g) 

MSCESI pos.)ni/z:I15([M+H]+), (EI pos.)iii/z:114([M]-')c 

(3) (2S, 4S) -2->-7y-l-[[ (2S. 3 R) - 2 

«01J1 (3) tnUO)-:^^-^^ (2S, 4S) -2-i/7/-4-7;i/:tPt! 
DU>'>iL^^ (0.30g) <h[(2S, 3R) - 2 -7^:tl/-;M h+->:^-'l^^}^ 
-;l/75y-3- (tert-7'h^'» ]7'i5'>^ (0. 80g) *Sfi7^;i/7 7 
T^tLXmrnit-^^ (0.87g) $#fco 
MSCESI pos.)in/z:516([M+Na]-*)o 

(4) (2S. 4S) -l-t[ (2S. 3R) -2-7S/-3- (tert-T^h^^ 

~» y-r;n- 2-->7y-4-7;i/:toHpUi^>*iM^<^a^K 

M^Jl (5) tmmo)-:^^^. (2S, 4S) -2->'7y-l-[[ (2S, 
3R) -2-y)V^U=-)V^h^i^:^)Vts:=-)V7^/-3- (tert-7h^>') ] 
7:5' y-r;i/]-4-7;i'pfDt!nUv> (o.7ig) .fcO, li«*<tbT^^{b^ 

(0.28g) &#fco 

MS(ESI pos.)iB/z:272([M+H]+),294([M+Na]+), (ESI neg. )iii/z:306([M+CL]-)o 
«^J4 5 

(2S, 4S) -2-'>7/-4-7;l':tn-l-[[ (3S) -1, 2, 3, 4 
(1) (2S. 4S) (3S) -2- (tert-7b=¥i/;^;i'3}^-;W -1 

, 2, 3, 4-rb7bHD^y:^^yu>-3-<;W:^j;i/5i^-;i'-2-i/7y- 

4 - 7;l'^ P tf D 'J >® ^fig 

^iS^Jl (3) tm<D:)jmi!. (2S. 4S) -2->'7y-4-7;i^:4-Pl:f 
U^J'jyUBM (0. 69g) t (3S) -2- (tert-7h=^^v';^7;VJi^:^;i') -1. 
2, 3, 4-rh7t HP-rV=^r/'J>-3-:^;i':?l^>M (0.41g) J:D> ^Hfi 

l&7i$a:bT:M'fb^ti (o.83g) 
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MS(ESI pos.)i/z:396([M+Na]+). (ESI neg. )iii/z:372([M-H]-). 
(2) (2S. 4S) -l-^/J J-^-vmu-l-ll (3S) -1, 2. 3 

5 (2S. 4S) -1-[(3S) -2 - (tert-:/h:^i>;^;i/fc;i/) -1. 2 
, 3, 4-Th7tHP-ry4^yij>-3-'r;W:^;;U2j?-;p-2-'>7/-4- 
7;i/^PfcfPUv?> (o.30g) ^x^y-;p (emi) 6MiSi! 

imWi (3inL) §JlD;l, < IBMJ^tfc. MfCp^iS'/-;!/ ( 

6111L) t.^wm.-mw. (3idl) ^jn^MTiHai^Lfe. m^-^mmmx^. 

10 #e.n;fcMS:v^x5^;i/x-x;i/«#tm p^rS'y-;). (2inL) \zmm\^. m 
i!X5^;i/ (lOiL) fcJKTbfco z.(DWk\zVx.^)\/-x.-'f)\' (lOiL) ^jD;lffi^ttJ 
L/feW^Srmt, TOx5";i/-i?xg^;px-x;i/ (1 : 1) 7?»ut> 

%^mi^t.hx^m\^^m (o. i9g) 

MS(ESI pos.)iD/z:274([M+H]+). 296([M+Na]+). (ESI neg. )m/z:272([M-H]-). 308( 
15 [M+CL]-), 
IIJS^J4 6 

(2S, 4S) -2->^7/-4-7;U;fP- (3S) -7-hh*P4^5/ 

-1, 2, 3, 4-xh9t:KD'i'y:^^yu>-3--i';H;^;pfc;i/]tfpij>? 

20 (1) (2S, 4S) -l-[ (3S) -2- (tert-:/h=^^v';^7Jl'3}^x;i/) -7 

-hHP4^$^-i, 2, 3. 4-xh5bHp-ry^y u>-3— r;H:j!7;i/j|?x 
;]/- 2 -->7y - 4 -7;i/:tPtf p u >^>©-&^3c 

HiS^^Jl (3) (2S. 4S) -2 -5/77-4 -7;)/:tPbf 

PUi?>^m« (1.54g) t (3S) -2- (tert-:/h4^v':^;i/7i?x;W - 7- 
25 tHP=^^>— 1, 2, 3, 4-T-h^bHP'f V+/'J>-3-:i7;i/j)?>m (3. 
OOg) cfct), *Sfi7^;^7 7X<i:L.TM{b^^ (2. 81g) $#)^o 
MS(ESI pos.)iii/z:412([MINa]+). (ESI neg. )iii/z:388([M-H]-). 
(2) (2S, 4S) -2-->7y-4-7;l/;fD-l-[[ (3S) -7-hFP 

^y-\, 2, 3, 4-T-h7tHP^y:^^yu>-3-'r;W;^j;i'7i^x;Ht!P 



60 



wo 02/38541 



PCT/JPOI/09818 



M^!l4 5 (2) tm(Dmr. (2S, 4S) - l-[ (3 S) -2- (te 
rt->^h^v';i!j;i/3j^-;i/) -7-h\^U^iy-l. 2. 3, 4-xh7tHP^ 

V ^ y u > - 3 - -r ;w * 2 - 7 / - 4 - 7 p k° p u V > (0. 3 

5 og) if)^6mm^tLT^mit'^ii^ (o.ug) mtco 

MS(ESI pos.)in/z:290([M+H]+).312([M+Na]+). (ESI neg. )iii/z:288([M-H]-). 324( 
[MtCL]-). 

(2S, 4S) -2-'yr/-4-y)VtU-l-[[ (3S) -7-^h=^i^- 

10 1, 2. 3. 4-xh9bHo-ry+y'J>-3-'f;W;^;w^^;wtrDU>?> 

(1) (2S, 4S) -1-[(3S) -2- (tert-:/h+i>:^j;i/4^-;W -7 
-^h^S/-l, 2, 3. 4-xh5kHa'1'y^y U>-3— rjw^jpfcji- 
- 2 - y - 4-y)V:tU tfD 'J v'XD^^ 
15 (2S, 4S) -l-[ (3S) -2- (\eTi-':fV=¥i^:h)V^:^JV) -7-\i 

}iu^'y-i, 2, 3. 4-xh7tHP-ry^y u>-3— f.;v]:^7;i'#-;v- 

2_5^yy-4-7;|,rf-ptfD>J>'> (0.63g) SN, N-^^^^^^P'j^^l^ATS F 
(SniL) (0. ISniL) :fej;t;^^;«j U -^^A (0. 25g) S:iJP;l 

Lfco M^e;^y:/Pt!;i'X--x;i'T»U)?i^^«*^:tT^M{b^ti (o. 

42g) ^Wco 

MS (ESI pos.)iB/z:426([M+Na]+). (ESI neg. )m/z:402([M-H]-)p 
25 (2) (2S, 4S) -2-i/77-4-7;W:tP-l-[[ (3S) -7-^h^ 
2. 3, 4-xh7tHP<V^/U>-3-'r;W;«7;V3}^x;i/]t!P'J 

«^J4 5 (2) tmU(D:^i^-V. (2S, 4S) -l-[ (3 S) -2- (te 

j.t-:/b=l^i/:j!3;i.j)^x;W -7-^h^^>^-i, 2, 3, 4-T-h7bHP-ry 
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^y^J>~3 --(Mtl)V7^-)V- 2-=y7J- ^--ymuMn U i>y (0. 30g 
. ) ;&^e.«fi«&*itT^^jb^!^ (0. 12g) *#fco 

MS(ESI pos.)in/z:304([M+H]+). 326([}JINa]+). (ESI neg. )iii/z:338([M+CL]-) = 

5 (2S, 4S) (3S) -7-75y:^;i/jH::i;M h^v'-l. 2, 3, 

4 -X h 7 h H o-f v^y U >- 3 — r;W:)!7;p#:^;p- 2 - v'yy - 4 - 

^ D e P U V >Jl^ilC)'&fiK 

(1) (2S. 4S) -i-[(3S) -2- (tert-r/h^^s/:^;;!/^;^ -7 

-T$y:^j;i'5l^-;i'^ h^i^- 1, 2, 3, 4-xh^hHD<y=^^y U>-3 
10 — f JW 2 - '>7y - 4 -7;l':tD tfD U i^XD^fife 

^»4 7 (1) (2S, 4S) -l-[ (3S) -2- (te 

rt-yh^5/*;i/Ji^-;U) -7-t HP^^->-l, 2. 3. 4— rh^tHD-f 

v^y u>-3— f;W:^j;i/3}^n;i'-2-'>7y-4-7;i/:tPHDUi^> (o.e 

Og) t:/a^7-feh75 h* (0.32g) A^e>M«*t UT^S{fc-&tl (0. 55g) ^ 

15 

MS(ESI pos.)iii/z:469([M+Na]+). (ESI neg. )ffl/z:445([M-H]-), 

(2) (2S, 4S) -l-[ (3S) -1 -7^J-n)\-^~)'V:^V-^=y-\, 2 

. 3. 4-xh7tHo-f y^y u>-3— f;H:^j:ji/fc;i/-2-'>7y-4- 

20 (2S, 4S) -l-[ (3 3) -2- (tert-^ -7-7 
^;ts)Vts-:.)\/^V^'y-l, 2, 3, 4-rh^t HP-fV^^^y 'J>-3-l' 
}Vl:fy)V:^:zjV-2-zy7y~4-y)V:tu\faVi^> (0. 30g) &MX5^;i/ (1 

zmL) icM^b, 4Mmk mmj^^mm. nvn) $*?^Tip^> s^i-^ 

X' 1 mmmwvrc^. mm. jL^yf-jvm^bmm^tvxmm^'^^ (o. 21 
g) ^mco 

MS(ESI pos.)iD/z:347([M+H]+). 369([M+Na]+), (ESI neg. )ni/z:345([M-H]-), 381 ( 
[M+CL]-)o 
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^mm4 9 

(2S. 4S) -2— >7/-l-[ (3S) -6, 7 -i^P^ h+i^- 1 , 2. 3 

^ 4 _^ ^ t ]<p^ V^t^y ij >- 3 —r 4 - 7;i<'^p tf n u 

5 (1) (3S) -2- Hert-':rh^'ytl)Vt^=-)V) -6, 7 -v';^ h^'>- 1 . 
2. 3. 4-r h7bHa'fy=¥y U>-3-:^;V7i^>m<^^fiK 

(3S) -6. 2, 3. 4-Th7t:KP^y=^/U> 

-3-:j!7;P3j^>^p-h^X>X;W7^:>m:^ (0.50g) §xh^tb-P7^> (6 
DiL) tcH^^L, ggWi?7K^:^hU'^A7j<« (3iiiL) $:^ia-CiJP;^> ^W:^< 

15 ^m^tVX^mit'^'^ (0.38g) 

MSCESI pos.)iii/z:360([M+Na]+), (ESI neg. )ni/z:336([M-H]-). 
(2) (2S, 4S) (3S) -2 - iiCT{-^h^>^-^)Vts=^)V) -6 

^ 7._-;;p^].d|.,>-i, 2, 3, 4-rb7tKP'fv=^/u>-3— f;W:^j;i/ 

2 - '>7y - 4 - 7;l/:t P HP U v'X^.^^K 
20 ^mmi (3) i|^1iO:^r}*T, (2S, 4S) - 2 -^-7/ - 4 -7;V:tP tf 
PUi^>:^mil (O.lBg) (3S) -2- (tert-:/h+'>:^>>l"i^x;i/) -6, 
7_,;^^|.4..>-1, 2. 3, 4-xh^tHP^y^^U>-3-;^7;i'Jt?>^ 
(0.34g) iO, i^fi!i0*^bTM<b'&tl (0.34g) ^Wco 
MS (ESI pos. )in/z:456([M+Na]+). 
25 (3) (2S, 4S) -2-i>7y-l-[ (3S) -6. 7-i^^h+v'-l. 

2. 3, 4-xh7kHP-ry^y u>-3-^;t/]:^;i^^x;i/-4-7;i/^Ptr 

PUi^>:^^M<^-&fiK 

«^i|4 5 (2) tl^<i<^;^^l?, (2S. 4S) (3S) -2- (te 

rt-7>+v';57;i/4^x;W -6. 7->'/h+v-l, 2. 3. 4-Th7kH 
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(o.30g) :^^mnm^tbT^mit^i^ (o.20g) mtc, 

MSCESI pos.)in/z:334([M+H]+). 356([M+Na]+), (ESI neg. )iii/z:368([M+CL]-). 
5 (2S, 4S)-1-[[(2S. 3R) -2-75y-3-^>>';P;t4^v]>^^ 

/ - 2 - v7 y - 4 - P t! P u i^ymmmo)^^ 

(1) (2 S, 4S) -1 -[[ (2 S, 3R) -2- (tert-:/ h+v:^j;i/il?-;i/ 

10 ^iS^^ji is) tnuoism:. (2s. 4S) -2-e^7y-4-:7;i/:^-ptr 

PUv>:^m:S (0.30g) t[ (2S, 3 R) -2- (tert 

7Sy) -3-'^>v;^:r^i/]y^5'>m (0.62g) )!S??lfe7* 7 X t 

LTMfb^tJ (0.81g) ^%fzo 

MS(ESI pos.)Di/z:406([M+H]+). 428([M+Na]+). (ESI neg. )ni/z:404([M-H]-), 
15 (2) (2S, 4S) -l-[[ (2S, 3R) - 2-7^ J - Z -^y=J}V^-^i/ 

] >^iS^ y-r - 2 -'>7/ - 4 - :7;i/:ro tf p u i^>i^itm®-&^K 

»^«|4 8 (2) mmolsm-^. (2S. 4S) -l-[[ (2S, 3R) -2 

- (tert-:/h+>/:^;pfc;i/7$y) -3-^>>?;i':t=^^'>]>^i5'y'f;i.]-2 
-^7 J - 4.-y mu\lU^)Vy (0.49g) ;&^e.?l«*tLTSJl{b;'&tl (0 
20 .34g) 

MS(ESI pos.)iii/z:306([M+H]+). 328([M+Na]+). (ESI neg. )in/z:340([M+CL]-), 

^mm 5 1 

(2S, 4S) -2-'>7y-4-7;i':tP-l-[[ (2S) -\f.U^)Vy-2 
25 (1) (2S, 4S) -2- (7$y*;P7]^-;i.) (2S) -1- (te 

mmmi (3) tl^^O:^^^, (2S, 4S) -2-7^Jtl)\^t^~)V-A~ 
y)Vtu\du^)z>y^mM (O.SOg) t (2S) - l- (tert-y h=l-S/;!(7;i'4^- 
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M -2-\£a^)i^>tl)Vt^>m (0.64g) ctO, lifi7^;i/7 7:^tbT^M 
^tl (0.88g) ^mco 

MS(ESI pos.)iii/z:352([M+Na]+), (ESI neg. )id/z:328([M-H]-). 

(2) (2S, 4S) -l-[ (2S) -1- (tert-:/l-=^^>':^7;i/^-;P) H 
5 □ ij 5^>- 2 —iMtl)Vts:i)V- - 4 -7;i/:tO hf P U >^>CD-&^ 

HWii (3) <!:iii<i0;&ffi"r> (2S, 4S) -2- (7$y*;wtou) 
(2S) -1- (tert-:;^h=^e/;^7;i/xl^:i;i/) ifDU>?>-2-'r;i/];^ 

;i//i^-;W-4-7;l'tPt!PU>?> (0.80g) *SfeH#:tbT^^<b^tl ( 
0. 65g) ^#fco 
10 MS (ESI pos.)in/z:334([M+Na]+). 

(3) (2S, 4S) -2-1^7 (2S) -\iU^)V 

(2S, 4S) -1-[(2S) -1- (tert-:/h^i^*;pJJ^:::i;W t^P'Jv' 
^_2->f;^];^!7;^J]^•rJ^-2-->7y-4-7;^:tPt!PU>'> (0. 66g) trv' 
15 X5"^X-x;i^ (lOmL) ICML, 4M W (S^rt^^-tJ-^M, 15inL) SrJlP^T, 

^fiT 3. 5 i^KWbrc. ^^ic$^-r V :^p t!;vx-x;i/ (i 

5inL) ^%X'm\^fc. ^frmt;tWtl$mbT. Mfe@#tbTaS^b^% 
(0. 53g) 

MS(ESI pos.)iii/z:212([M+H]+),234([M+Na]-^). (ESI neg. )in/z:246([M+CL]-). 

20 5 2 

(2S, 4S) -l-[ (c i s-2-7^y-e>^P^>'i5'>-l-^;i') 

7Hx;i/] - 2 - i>7 y - 4 - 7 ;p:t p tr P U >*SM:1(^^^^ 

(1) (2S, 4S) - l-[ (cis-2- (terl-:/h=^^>^;^;l^^:^>'l'75y) - 

y^ u^y^y- 1 — r;^;^^^^;!'] - 2 -s>7y - 4 - 7;i/:e-p tfp u 
25 (jy^^ 

%m.m\ (3) (2S, 4S) -2-S/7y-4-7;i/^PtiP 

^)vywm. (o.30g) tcis-2- (te^t-:;^h=^^'>:^;^fc>'^75y) -s^^ 

D^>i5'>- 1 -;^;i/3}?>iS (0. 50g) 5&^e.#fcii4^tlSr">U;^^r>:^j7A^P 
■7hi5^^7^ (JgMM; A:^^ii->:@t®X5';P=4 : 1-3 : 2) 
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im^^^^um^ (o.25g), Mm^mmmi^ (o.27g) tbxmit-^ 
im^^^i- : TLc, Rf=o. 17 mmm ^^•t>-> : mmj:.^)v= i 

: 1), MS (ESI pos.)iD/z:348([M+Na]+). (ESI neg. )iii/z:324([M-H]-)„ 

5 mm^^^ : ->u TLC. Rf =0. 10 mmmm '\^^> @^mx5";i/= i 

: 1), MS(ESI pos.)ni/z:348([M+Na]+). (ESI neg. )iii/z:324([M-H]-)o 

(2) (2S, 4S) -l-[ (c i s - 2-7^ y -^^^U^y^y- 1-^)1 

) - 2 - '>7y - 4 - y)V:tu t!D u -yymmMo)^^ 

mmm48 (2) tmrnoy^m-^. mmm^i (d x-n^ntc^m^o) ( 

10 2S, 4S) -l-[(cis-2- iteTt-^h^y:^)Vt^:=-)V7^y) -^>^P 

^y^y-i—i)V) j!3;i/7)^r;p]-2-->7y-4-7;v:tDt:pu>'> (o. i 
og) fj^i^^m^tvxmmit^'^ (o.o60g) ^ntc. 

MS(ESI pos.)iD/z:226([M+H]*).248([M+Na]-'). (ESI neg. )ra/z:260([M+CL]-). 

^mm 5 3 

15 (2s, 4s) (c i s-2-75y-v'^'D^>iS'>-i— r;p) 
mmi4:8 (2) *is^j5i (1) xnibnrcmm^(D ( 

2S, 4S) -l-[(cis-2- (teT\--:fh^yt))V^s-)V7S.J) -y^u 

^yi^y-i—()V) ti)V^:=-)V']-2-y7J-4-y)V:tu}du^jyy (o. i 

20 Og) Hj^ibrnmi^tLxmrnih-^!^ (0. 067g) 

MS(ESI pos.)iii/z:226([M+H]+).248([M+Na]+). (ESI neg. )in/z:260([M+CL]-)o 

mmm 5 4 

(2S, 4S) -2- (75/A;i'fc;W -1- (tert->^H4^v;^7;i'Jj^:^;i/ 

) -4-:7;i/:tPfc:aue^>©-&^ 

25 #^«a!3T=^^nfc (2S. 4R) -2- (7 ^ / )V^:^)V) -1- (tert 
-:/h4^v:i7;P:il?r;p) -4-h Hp=^^xhrDU5^> (2.0g) ^-J^uu:<^y 

(20mL) ICSi^b, K7'r7'f X-71rh>5§T}^^T (-78t:)> i^X^)V7^ 
/«hU7;i/:t'J H (2.3inL) ^tSTtfc. < 0^#^"^Mt, eUtPem 
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;i,= 4 : 1-1 : 5) T-fli$b, LXaHft^i) (300mg) &#fCo 

5 MS (ES I pos. ) m/z : 255 ( [M+Na] +) . (ES I neg. ) m/z : 23 1 ( [M-H] ") o 
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5 i^^y^^v';!/^^^^^^— fe'lV (DP P I V) ^i^PI^Hi^lSD i a b e t e s 
, 47, 764-769> 1 9 9 8 {c:*||g$n7t:^j*fC:t¥oTff -^fc. v'-^:?^^' 

^il(Cj;0^KLfc.^^SJiS:«9 65^:«:/^-h&fflVi. 2 5mM HEPE 
S, 140mMNaCl, 1%BSA, pH7. S-fy'^^^^U^I^^X-n-otCc 
10 10 0 uM Gly-Pro-4-p^5^;)/i7TU;i/-7-7SHK:/5"KiF^ 
mfi) W 2 5 /i K 1 3 3mM M^b'^^^S/'^Am? . 5 jti K 
mSfil S^'&b, J^ViT±M«T 1/10 0 fgtf|f?b;fc« 12. 5 n 
1 ^flD;!^. S^aT2RtFBl^lS$iim 2 5%W7j<M5 0 1 
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- (1 4 2 0 ARVOTM Multilabel Counter; Wa 11a 
c|tS3) ^m^T3 9 0 nmT®®$-&^ct^04 6 0 nm©^)t3|g^«t 

(iCsofii) m^i^tc. 

10 Ra#^ (%) =A-^Bx 1 0 0 

( B =mmmm It ^ 

itl^mMtVX. #ff (WO 9 5/1 5 3 0 9) t2®©l-[ (2S, 3 S) - 

15 2-7s/-3-p^5";u'^>^y-r;n-2- (s) -v7/t!DU5^>hU7;u 

:tP§^M Wb^tlA), ]Stt/#ff (WO 9 8/1 9 9 9 8X«US 6 01115 

5) mm.<oi-[2-[ (5— >7yifus?>-2-'f jv) 7^y'\x^)V7^n 
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